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1.0 INTRODUCTION 

Delta Air Quality Services (Delta), an affiliate of Montrose Air Quality Services, 
LLC (Montrose), was contracted by Desert View Power, to conduct performance 
emissions testing at the Desert View Power Project located in Mecca, California. Testing 
was conducted on March 1 and 2, 2016. The Delta test team consisted of Dave 
Wonderly, Arlene Bell , Rik Dupont and Shannon Scrugham. Rick Kruzel of Desert View 
Power, coordinated plant operations and data retrieval during the test program . The 
South Coast Air Quality Management District (SCAQMD) was notified of the test date but 
did not send a representative . 

The emissions tests included measurements on Unit 1 and Unit 2 for particulate, 
sulfur dioxide, oxides of nitrogen, carbon monoxide, and hydrocarbons. Exhaust flow 
rate and moisture measurements were performed in conjunction with the testing. 
Relative Accuracy Test Audits (RATA) were conducted on the plant's continuous 
emissions monitoring system (CEMS). 

The Desert View Power Facility met all em1ss1ons limits required by the U.S. 
Environmental Protection Agency Operating Permit NSR 4-4-11 ;SE 87-01 including 
amendments through August 14, 2003: 7th Amendment Title V permit to operate CB-OP 
99-01 dated 8/1/2000. The plant CEMS met all RATA requirements of CFR 40 
Appendix F. 

Tables 1-1 and 1-2 summarize the results of the emissions tests and Tables 1-3 
and 1-4 present the results of the RATA tests for Unit 1 and Unit 2. 
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TABLE 1-1 
SUMMARY OF EMISSIONS RESULTS 

DESERT VIEW POWER, UNIT 1 
MARCH 1, 2016 

Parameter Average Emission Results Permit Limit Comment 

Total Solid Particulate: 
gr/dscf 0.0002 
gr/dscf@ 12% C02 0.0002 0.010 Pass 
lb/hr (PM10) 0.13 3.9 Pass 

Sulfur Dioxide: 
ppm@3% 0 2 12.97 27 Pass 
lb/hr 7.72 12 Pass 

NOx: 
ppm at 3% 02 62.05 94 Pass 
lb/hr 26.54 30 Pass 

CO: 
ppm@3% 02 0.12 231 Pass 
lb/hr 0.03 13 Pass 

Hydrocarbons: 
ppm @3% 02 3.91 
lb/hr 0.58 5.9 Pass 

Note: NOx CO and 802 results are from RATA Runs 1, 2 and 3. Hydrocarbons are total non-methane 
hydrocarbons reported as methane. The EPA factor of 1.086 for SCAQMD Method 25.3 was used. 
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TABLE 1-2 
SUMMARY OF EMISSIONS RESULTS 

DESERT VIEW POWER, UNIT 2 
MARCH 2, 2016 

Parameter Average Emission Results Permit Limit Comment 

Total Solid Particulate: 
gr/dscf 0.0002 
gr/dscf@ 12% C02 0.0002 0.010 Pass 
lb/h r 0.16 3.9 Pass 

Sulfur Dioxide: 
ppm@3% 0 2 14.32 27 Pass 
lb/hr 8.76 12 Pass 

NOx: 
ppm at 3% 02 59.07 94 Pass 
lb/hr 25.95 30 Pass 

CO: 
ppm @3% 02 0.12 231 Pass 
lb/hr 0.03 13 Pass 

Hydrocarbons: 
ppm@ 3% 02 7.09 
lb/hr 1.08 5.9 Pass 

Note: NOx CO and S02 results are from RATA Runs 1, 2 and 3. Hydrocarbons are total non-methane 
hydrocarbons reported as methane. The EPA factor of 1.086 for SCAQMD Method 25.3 was used. 
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CEMS 

NOx ppm 
NOx @3% 0 2 
NOx lb/hr 
0 2 dry 
CO ppm<1l 
co @3% 0 2<1 l 
CO lb/hr 
S02 ppm 
S02@3% 0 2 
S02 lb/hr 

TABLE 1-3 
RELATIVE ACCURACY RESULT SUMMARY 

DESERT VIEW POWER, UNIT 1 
MARCH 1, 2016 

RA 

5.58% 
5.20% 
8.61 % 
0.98% 
-0.63 
-1.00 
0.81 % 
13.25% 
13.35% 
5.97% 

Limit 

20% 
20% 
20% 
20% 

<5 ppm<1l 
<5 ppm<1l 

5%(2) 
20% 
20% 
20% 

(1) PS 4A Criteria, average difference less than 5ppm. 
(2) Of applicable standard 

CEMS 

NOx ppm 
NOx @3% 0 2 
NOx lb/hr 
0 2 dry 
CO ppm<1l 
C0@3% 02<1l 
CO lb/hr 
S02 ppm 
S02@3% 02 
S02 lb/hr 

TABLE 1-4 
RELATIVE ACCURACY RESULT SUMMARY 

DESERT VIEW POWER, UNIT 2 
MARCH 2, 2016 

RA Limit 

8.77% 20% 
7.49% 20% 
2.88% 20% 
1.55% 20% 
-1 .25 <5 ppm<1> 

-1 .75 <5 ppm<1> 

1.41 % 5%(2) 

9.36% 20% 
8.72% 20% 
9.41% 20% 

(1) PS 4A Criteria , average difference less than 5ppm. 
(2) Of applicable standard 
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Comment 

Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 

Comment 

Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 



2.0 UNIT DESCRIPTION 

The Desert View Power, plant consists of two 297 MMBtu/hour, circulating bed, 
biomass-fired boilers. The combined units are designed to produce 47 MW of net 
electrical output. Each unit is equipped with the following pollution control systems: 

1. An ammonia injection system for control of NOx emiss ions; 

2. Cyclonic mixing of injected ammonia with flue gas to provide for a minimum 
amount of ammonia slip (emission); 

3. A limestone injection system to limit emissions of S02; 

4. A reverse air baghouse to control opacity and emissions of sulfates and 
particulate to very low levels; 

The plant GEMS system for each unit includes measurements of NOx, CO, 02, 02 
wet, S02, C02, flow and opacity. It is an extractive system with a heated line extending 
from the probe to the GEMS unit. Table 2-1 presents the current GEMS configuration. 

Species 

NOx 

co 

0 2 Dry 

S02 

C02 

0 2Wet 

Flow 

Opacity 

N02 Converter 

R1413543 

Manufacturer 

CAI 

CAI 

CAI 

CAI 

CAI 

Thermox 

Dietrick 

TABLE 2-1 
CONTINUOUS EMISSION MONITOR SYSTEM 

DESERT VIEW POWER 

UNIT 1 and 2 

Unit 1, Model/Serial Unit 2, Model/Serial Range 
Number Number 

ZRE/A3F4992T ZRE/A3F4993T 100 and 500 ppm 

ZRE/A3F4992T ZRE/A3F4993T 100 and 500 ppm 

ZRE/A3F4992T ZRE/A3F4993T 25% 

ZRE/A3F4992T ZRE/A3F4993T 50 and 500 ppm 

ZRE/A3F4992T ZRE/A3F4993T 20% 

WDG WDG 25% 

Standard/Rosemont 
0260938 Msdcfh 

Monitor Labs Lighthawk 560 Lighthawk 560 100% 

CAI ZDL04001 ZDL04001 
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2.1 TEST CONDITIONS 

The tests were conducted at or near maximum steady state unit load conditions. 
Limestone injection rate, fuel combustion rate, ammonia injection rate, ash handling 
operations, excess air level, combustion air distribution, and combustor temperature were 
set to maintain stable unit operation. Pertinent operating conditions were recorded by 
Desert View Power personnel during the tests as presented in Table 2-2. 

TABLE 2-2 
AVERAGE DAILY UNIT DATA 

DESERT VIEW POWER 
MARCH 2016 

Date Unit No. Net MW Steam Flow klbm/hr 
Boiler Input 
MM Btu/hr 

3/1 /2016 1 44 .8 211 .9 271 .3 

3/2/2016 2 44.6 210.7 269.7 

2.2 SAMPLE LOCATIONS 

Samples were collected at the inlet ducts to the stack. Desert View Power 
previously conducted three dimensional flow testing and stratification testing on the 
baghouse exhaust ducts on each unit. This testing was performed in accordance to 
SCAQMD Chapter X, Section 1 and 13 and was presented in the report titled "Stack Gas 
Stratification and Absence of Flow Disturbance Testing at Desert View Power" 
(R106E622.T) submitted to SCAQMD in October of 1994. A copy of the sample location 
certification report can be found in the appendices. The sample locations meet the 
requirements. All testing for both Unit 1 and 2 was conducted at the sample location 
presented in Figure 2-1 . 
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0 
0 

Unit 2 0 
0 

Unit 1 

0 
0 

3' 15 ~· 

Equivalent Diameter= 5.7 ft. 

Note: Unit 2 is mirror image of Unit 1 

- - - ---- Unit 1 

3' 11 " 

STACK 

3' 11 " 

- ---- - - Unit 2 

Figure 2-1. Schematic of the Desert View Power, Sample Location 
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3.0 TEST DESCRIPTIONS 

The test procedures that were used are listed in Table 3-1 . Tables 3-2 and 3-3 
present the test schedule. The performance test runs for gaseous plant emissions were 
in some cases also used for RATA test runs. A minimum of nine reference method tests 
are required for all gaseous species relative accuracy (RA) determinations. 

TABLE 3-1 
TEST MATRIX PER UNIT 

FOR DESERT VIEW POWER 

Parameter 
No. of 

Measurement Principle 
Reference Duration per 

Tests Method Test 

NOx 9 (1) Chemiluminescence EPA 7E 60130 minutes 

co 9 <1l Non-Dispersive Infrared Modified EPA 10 60130 minutes 

C02 9 (1) Non-Dispersive Infrared EPA3A 60130 minutes 

02 9(1) Electrochemical EPA3A 60130 minutes 

PM 3 Gravimetric EPA5 120 minutes 

S02 9 (1) Barium Thorin Titration EPA6 60130 minutes 

Hydrocarbons 2 GC/FID SCAQMD 25.3 -60 minutes 

Stack Gas Flow Rate S-Type Pitot Traverse EPA2 

Moisture Condensation/Gravimetric EPA4 

(1) Includes compliance and RATA test runs. 
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TABLE 3-2 
TEST SCHEDULE 

DESERT VIEW POWER, UNIT 1 

Test No. Date T ime Test Parameter 

1-RA-U1 3/1/2016 8:00 NOx, CO,S02 & C02 RM data 

2-RA-U1 3/1/2016 9:15 NOx, CO,S02 & C02 RM data 

3-RA-U1 3/1/2016 10:31 NOx, CO,S02 & C02 RM data 

4-RA-U1 3/1 /2016 11 :47 NOx, CO,S02 & C02 RM data 

5-RA-U1 3/1/2016 12:30 NOx, CO,S02 & C02 RM data 

6-RA-U1 3/1/2016 13:15 NOx, CO,S02 & C02 RM data 

7-RA-U1 3/1/2016 14:25 NOx, CO,S02 & C02 RM data 

8-RA-U1 3/1 /2016 15:09 NOx, CO,S02 & C02 RM data 

9-RA-U1 3/1/2016 15:53 NOx, CO,S02 & C02 RM data 

1A-VOC-U1 3/1 /2016 9:10 Hydrocarbon 

1-PM-U1 3/1/2016 8:00 PM, RM data 

2-PM-U1 3/1 /2016 10:31 PM, RM data 

3-PM-U1 3/1 /2016 13:15 PM, RM data 

9 CEMS runs for the RATA were performed. RATA runs 1, 2, and 3 were used for compliance. 
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TABLE 3-3 
TEST SCHEDULE 

DESERT VIEW POWER, UNIT 2 

Test No. Date Time Test Parameter 

1-RA-U2 3/2/2016 8:35 NOx, CO,S02 & C02 RM data 

2-RA-U2 3/2/2016 9:50 NOx, CO,S02 & C02 RM data 

3-RA-U2 3/2/2016 11 :03 NOx, CO,S02 & C02 RM data 

4-RA-U2 3/2/2016 12:17 NOx, CO,S02 & C02 RM data 

5-RA-U2 3/2/2016 13:00 NOx, CO,S02 & C02 RM data 

6-RA-U2 3/2/2016 13:43 NOx, CO,S02 & C02 RM data 

7-RA-U2 3/2/2016 14:26 NOx, CO,S02 & C02 RM data 

8-RA-U2 3/2/2016 15:09 NOx, CO,S02 & C02 RM data 

9-RA-U2 3/2/2016 15:53 NOx, CO,S02 & C02 RM data 

HC-U2 3/2/2016 10:20 Hydrocarbon 

1-PM-U2 3/2/2016 8:35 Particulate 

2-PM-U2 3/2/2016 11 :03 Particulate 

3-PM-U2 3/2/2016 13:36 Particulate 

9 CEMS runs for the RATA were performed. RATA runs 1, 2, and 3 were used for compl iance. 
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3.1 NOx, CO, 02, AND C02 

NOx, 02, C02 and CO were measured according to EPA reference methods using 
Delta's continuous emissions monitoring system (CEM). NOx, 0 2, C02 and CO 
concentrations were determined using Delta's mobile emission measurement laboratory. 
The laboratory is housed in a truck outfitted to provide a clean, quiet, environmentally 
controlled base for the testing operations. The laboratory has lighting , electrical 
distribution, air conditioning and heating to support the test instruments and provide for 
optimal test performance. 

Concentrations of these gaseous species were measured using an extractive 
sampl ing system consisting of a stainless steel probe to minimize reactions, a heat 
traced Teflon sample line connected to a thermo-electrically cooled sample dryer. 
Following the dryer, the sample is drawn into a Teflon lined pump where it is pressurized 
and then fi ltered for delivery to the gas analysis portion of the system. Gaseous samples 
were collected at a single point. Three 60-minute compliance tests were performed. 

NOx concentration was determined using a California Analytical Model 600. The 
analyzer full scale range was 100 ppm. The analyzer is equipped with a N02 - NO 
converter for the determination of total nitrogen oxides without interference from other 
nitrogen containing compounds. 

Oxygen concentration was determined using a AMI electro-chemical cell analyzer 
(model #201 ). The analyzer full scale range was 20%. The cell contains an electrolytic 
fluid that reacts with oxygen to generate an electrical signal proportional to the 
concentration. 

C02 was measured using a non-dispersive infrared analyzer manufactured by 
Horiba (model #PIR 2000). The analyzer full scale range was 20%. 

CO was measured using a non-dispersive infrared/gas fi lte r corre lation analyzer 
manufactured by TECO (model 48i). The analyzer full scale range was 10 ppm. 

The analyzers and sampling system were subjected to a variety of ca libration and 
quality assurance procedures including leak checks, linearity and calibration error 
determinations before sampling, and system bias and drift determinations as part of each 
test run. Data are corrected for any observed bias or drift in accordance with the 
reference methods. 
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3.2 PARTICULATE 

EPA method 5 was used to measure the particulate emissions from both the 
Desert View Power, units. The sampling system consists of a nozzle, glass probe, 250°F 
heated filter, two impingers containing DI water, an empty impinger, and a fourth 
impinger containing sil ica gel. 

The analysis for particulate is summarized in Table 3-4. Gravimetric analysis was 
performed on the probe/nozzle wash and filter according to EPA and SCAQMD 
procedures. 

TABLE 3-4 
EPA METHOD 5 ANALYSES 

Sample Component Analysis Procedure 

1. Probe and Nozzle (Front 1/2) Evaporation/gravimetric 

2. Heated Filter (83 mm) Dry/gravimetric 

3.3 SULFUR DIOXIDE 

Sulfur dioxide was measured according to EPA Method 6. Three runs were used 
to demonstrate compliance. A barium thorin titration of the hydrogen peroxide impinger 
samples yielded S02 concentrations for a minimum of nine relative accuracy tests. The 
sample system consisted of heated glass probe and filter connected by Teflon tubing to 
the glass sample train consisting of a series of hydrogen peroxide filled impingers. Prior 
to the titrimetric analysis, all SOx samples were passed through an ion exchange resin. 
This removes interferences associated with ammonium (NH4). 

3.4 HYDROCARBONS 

Samples for hydrocarbon analysis were collected in clean 6-liter Summa canisters 
and mini water impingers and analyzed according to SCAQMD 25.3. The samples were 
analyzed by AtmAA in Calabasas, CA using TCA/FID. 

3.5 VELOCITY AND MOISTURE 

Stack gas velocity and moisture content were determined by EPA Methods 2 and 
4 during the particulate testing. Velocity traverses were performed during each set of 
compliance tests (NOx, CO, S02 and hydrocarbons) and RATA test runs. 
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3.6 FUEL ANALYSIS 

Daily fuel samples were collected by Desert View Power personnel. Composite 
daily fuel analysis was performed by SGS to determine higher heating value for heat rate 
calculations. 

3.7 RATA TEST PROCEDURES 

Relative accuracy tests were performed on NOx, S02, CO and C02 sub-systems 
of each unit's CEMS. Relative accuracy was determined by comparing the CEMS data to 
the corresponding reference method (RM) data over nine test runs. Nine-30 minute 
minimum runs were performed on Units 1 and 2 for the NOx, S02, CO, and C02. Relative 
accuracy is expressed in terms of the absolute value of the mean of the difference 
between the monitor value and the reference method value. It is reported in terms of a 
percentage of the mean reference method value. The computational procedure is 
summarized by the following equations: 

s . 

where: 

- 1 " 
RM =-l:RM, 

n 1= 1 

- 1 II 

d =-l:d; 
n 1=1 

n 

L d / 
i = I 

n - 1 

C Sci 
C = t o.975 ,,[,; 

n 

RA = Id I+ I cc I xlOO 
RM 

RM = mean value of the reference method 

d = average difference between RM and CEMS (RM - CEMS) 
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= absolute value of the difference between RM and CEMS 

= sample standard deviation of the difference between RM and CEMS 

RA = Relative Accuracy 

I 0.975 
= t value at 95% confidence interval 

n = number of valid tests 
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4.0 RESULTS 

This section presents the results of the performance tests conducted at Desert 
View Power, during March of 2016. Test results are presented in the following sections: 

4.1 Unit 1 Performance Tests and RATA Results 

4.2 Unit 2 Performance Tests and RATA Results 

4.3 Fuel Analysis Results 

The test plan that was submitted is conta ined in Appendix A and quality 
assurance information in Appendix 8 . All supporting data sheets and plant data are 
included in Appendix C. Emissions calculations are presented in Appendix D. 
Laboratory reports are contained in Appendix E, and Delta instrument strip charts are in 
Appendix F. Chain of custody records are included in Appendix G. 

4.1 UNIT 1 PERFORMANCE TESTS AND RATA RESULTS 

Total solid particulate emissions for Unit 1 were 0.13 lb/hr. The results are 
presented in Table 4-1. This is below the permit limit of 3.9 lb/hr. Gaseous emissions 
results are presented in Tables 4-2, and 4-3. NOx, CO, S02 and hydrocarbon emissions 
results were below established permit limits. Results from the hydrocarbon tests can be 
found in Appendix C.1.5.1 and C.1.5.2. 

Tables 4-4 through 4-13 present the CEMS RA TA for Unit 1. The results 
demonstrate that the CEMS for Unit 1 is in control as defined in CFR 40 Appendix F. 
The results of the RATA are presented in units of ppm dry, ppm@ 3% 0 2, and lb/hr for 
NOx, CO and S02. 0 2 results are presented in concentration units of %. 
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TABLE 4-1 
PARTICULATE EMISSIONS PERFORMANCE TEST 

DESERT VIEW POWER, UNIT 1 
MARCH 1, 2016 

Test No. 1-PM-U1 2-PM-U1 3-PM-U1 
Date: 3/1/2016 3/1/2016 3/1/2016 
Time: 800/1019 1031/ 1251 1315/1551 

02, % 9.1 9.1 9.1 9.1 
C02. % 11.4 11.4 11.4 11.4 
H20 , % 13.4% 12.9% 12.5% 13.0% 
Stack Temperature (°F) 350.0 356.6 358.3 355.0 

Gas Flow: 
wacfm 159,546 159,230 155,798 158,191 
dscfm 90,876 90,505 88,773 90,051 

lsokinetic Ratio, % 98.9 101 .0 101 .0 100.3 

Total Solid Particulate: 
Grain Loading, gr/dscf 0.00007 0.00019 0.00025 0.00017 
Grain Loading@ 12% C02 0.00007 0.00020 0.00027 0.00018 
lb/hr 0.052 0.145 0.193 0.13 
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TABLE 4-2 
NOx, co, SOx EMISSIONS PERFORMANCE TESTS 

DESERT VIEW POWER, UNIT 1 
MARCH 1, 2016 

Test No. 1-Compliance -U1 2-Compliance-U 1 3-Compliance-U 1 
Date: 3/1/2016 3/1/2016 3/1/2016 
Time: 8001900 915/1015 1031 /11 31 Average 

0 2, % 9.1 9.2 9.0 9.1 
C02, % 11 .5 11 .3 11 .5 11.4 
H20 , % 13.01 13.56 12.98 13.19 
Stack Temperature, °F 350 351 354 352 

Gas Flow: 
wacfm 160,291 160,427 155,662 158,794 
dscfm 91 ,788 91 , 146 88,698 90,544 

NOx, ppm 40.8 40.4 41 .6 40.9 
NOx, ppm @ 3% 0 2 61 .6 61 .8 62.7 62.05 
NOx, lb/hr 26.82 26.40 26.40 26.54 

CO, ppm 0.09 0.07 0.07 0.08 
CO, ppm @ 3% 02 0.14 0.10 0.11 0.12 
CO, lb/hr 0.04 0.03 0.03 0.03 

SOx, ppm 8.85 7.64 9.19 8.56 
SOx, ppm @ 3% 02 13.37 11 .67 13.87 12.97 
SOx, lb/hr 8.09 6.94 8.12 7.72 
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TABLE 4-3 
HYDROCARBON EMISSIONS PERFORMANCE TEST 

DESERT VIEW POWER, UNIT 1 
MARCH 1, 2016 

Test No. 1A-HC-U1 1B-HC-U1 
Date: 3/1/2016 3/ 1/2016 
Time: 910/1000 91 0/1000 

0 2, % 9.11 9.11 
C02, % 11 .39 11 .39 
H20, % 13.43% 13.43% 

Gas Flow: 
wacfm 159,546 159,546 
dscfm 90,876 90,876 

EPA Correction Factor 1.086 1.086 
TNMHC ppm 2.33 2.81 
TNMHC ppm @ 3% 02 3.54 4.27 
TNMHC, lb/hr 0.53 0.64 

Note: Flow rates from RAT A Run 1 

Average 

9.11 
11 .39 

13.43% 

159,546 
90,876 

1.086 
2.57 
3.91 
0.58 

r.w~ Mo~ 11~u)t Delta~ 
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Run# 

1 
2 
3 
4 
5 
6 
7 
8 
9 

TABLE 4-4 
RELATIVE ACCURACY TEST AUDIT SUMARY NOx, PPM 

DESERT VIEW POWER, UNIT 1 
MARCH 1, 2016 

RM CEMS 
Date Time NOx, ppm dry NOx, ppm dry Difference 

3/1/2016 8:00 40.8 42.8 -2.0 
3/1/2016 9:15 40.4 42.4 -2.0 
3/1/2016 10:31 41 .6 43.1 -1.6 
3/1/2016 11 :47 41.4 44.8 -3.4 
3/1/2016 12:30 43.0 44.3 -1 .3 
3/1/2016 13:15 44.6 46.4 -1 .8 
3/1/2016 14:25 42.3 44.0 -1. 7 
3/1/2016 15:09 43.5 45.0 -1.5 
3/1/2016 15:53 41.2 43.0 -1 . 7 

Ref. Method Average: 42.10 ppm 
CEMS Average: 43.97 ppm 

Average Difference: -1.88 ppm 
Number of Tests: 9 

Standard Deviation: 0.62 ppm 
t Value: 2.306 

Confidence Coefficient: 0.47 ppm 
Relative Accuracy: 5.58 % of Reference Method 

R141 3543 19 

Use Data? 
(Y or N) 

y 
y 
y 
y 
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TABLE 4-5 
RELATIVE ACCURACY TEST AUDIT SUMARY NOx, PPM@ 3% 02 

DESERT VIEW POWER, UNIT 1 
MARCH 1, 2016 

RM CEMS Use Data? 
Run# Date Time NOx ~~me NOx ~~me Difference {Y or N} 

1 3/1/2016 8:00 61 .6 65.0 -3.4 y 
2 3/1/2016 9:15 61 .8 64.8 -3.0 y 
3 3/1/2016 10:31 62.7 65.3 -2.6 y 
4 3/1/2016 11 :47 64.3 68.4 -4.1 y 
5 3/1/2016 12:30 65.5 67.7 -2.2 y 
6 3/1/2016 13:15 67.6 70.4 -2.8 y 
7 3/1/2016 14:25 64.3 67.0 -2.7 y 
8 3/1/2016 15:09 65.6 67.8 -2.2 y 
9 3/1/2016 15:53 62.9 65.6 -2 .7 y 

Ref. Method Average: 64.03 ppmc 
CEMS Average: 66.90 ppmc 

Average Difference: -2.87 ppmc 
Number of Tests: 9 

Standard Deviation: 0.59 ppmc 
t Value: 2.306 

Confidence Coefficient: 0.46 
Relative Accuracy: 5.20 % of Reference Method 
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TABLE 4-6 
RELATIVE ACCURACY TEST AUDIT SUMMARY NOx, LB/HR 

DESERT VIEW POWER, UNIT 1 
MARCH 1, 2016 

RM GEMS Use Data? 
Run# Date Time NOx lb/hr NOx lb/hr Difference (Y or N) 

1 3/1/2016 8:00 26.82 25.89 0.93 y 
2 3/1/2016 9:15 26.40 25.26 1.14 y 
3 3/1 /2016 10:31 26.40 24.99 1.41 y 
4 3/ 1/2016 11 :47 26.64 25.81 0.83 y 
5 3/1/2016 12:30 27.93 24.97 2.96 y 
6 3/1/2016 13:15 28.48 26.06 2.42 y 
7 3/1/2016 14:25 27.04 24.95 2.09 y 
8 3/1/2016 15:09 27.99 25.86 2.12 y 
9 3/1/2016 15:53 23.87 24.66 -0.79 y 

Ref. Method Average: 26.841 lb/hr 
GEMS Average: 25.383 lb/hr 

Average Difference: 1.458 lb/hr 
Number of Tests : 9 

Standard Deviation: 1.111 lb/hr 
t Value: 2.306 

Confidence Coefficient: 0.8540 
Relative Accuracy: 8.61 % of Reference Method 
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TABLE 4-7 
RELATIVE ACCURACY TEST AUDIT SUMMARY S02, PPM 

DESERT VIEW POWER, UNIT 1 
MARCH 1, 2016 

RM CEMS Use Data? 
Run# Date Time S02, ppm dry S02, ppm dry Difference (Y or N) 

1 3/1/2016 8:00 8.8 8.8 0.0 y 
2 3/1/2016 9:15 7.6 7.6 0.0 y 
3 3/1/2016 10:31 9.2 9.4 -0.2 y 
4 3/1/2016 11 :47 8.8 10.0 -1 .2 y 
5 3/1/2016 12:30 7.8 9.1 -1.3 y 
6 3/1/2016 13:15 8.2 9.3 -1 .0 y 
7 3/1/2016 14:25 7.5 8.3 -0.8 y 
8 3/1/2016 15:09 8.6 9.6 -1.0 y 
9 3/1/2016 15:53 8.0 8.7 -0.7 y 

Ref. Method Average: 8.28 ppm 
CEMS Average: 8.98 ppm 

Average Difference: -0.70 ppm 
Number of Tests: 9 

Standard Deviation: 0.51 ppm 
t Value: 2.306 

Confidence Coefficient: 0.40 ppm 
Relative Accuracy: 13.25 % of Reference Method 
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TABLE 4-8 
RELATIVE ACCURACY TEST AUDIT SUMMARY S02, PPM @3% 02 

DESERT VIEW POWER, UNIT 1 
MARCH 1, 2016 

RM GEMS Use Data? 
Run# Date Time S02, ppm dry S02, ppm dry Difference (Y or N) 

1 3/1 /2016 8:00 13.4 13.4 -0.1 y 
2 3/1/2016 9:15 11 . 7 11 . 7 0.0 y 
3 3/1/2016 10:31 13.9 14.2 -0.3 y 
4 3/1/2016 11 :47 13.6 15.5 -1 .9 y 
5 3/1/2016 12:30 11 .8 13.9 -2.0 y 
6 3/1/2016 13: 15 12.5 14.0 -1.6 y 
7 3/1/2016 14:25 11.4 12.7 -1 .3 y 
8 3/1/2016 15:09 12.9 14.5 -1 .6 y 
9 3/1/2016 15:53 12.2 13.2 -1 .1 y 

Ref. Method Average: 12.60 ppmc 
GEMS Average: 13.69 ppmc 

Average Difference: -1 .09 ppmc 
Number of Tests: 9 

Standard Deviation: 0.77 ppmc 
t Value: 2.306 

Confidence Coefficient: 0.59 ppmc 
Relative Accuracy: 13.35 % of Reference Method 

, \Y\ MUN 11,0'1, De/tali 
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TABLE 4-9 
RELATIVE ACCURACY TEST AUDIT SUMMARY S02, LB/HR 

DESERT VIEW POWER, UNIT 1 
MARCH 1, 2016 

RM CEMS Use Data? 
Run# Date Time S02 lb/hr S02 lb/hr Difference (Y or N) 

1 3/1/2016 8:00 8.09 7.46 0.64 y 
2 3/1/2016 9:15 6.94 6.33 0.61 y 
3 3/1/2016 10:31 8.12 7.56 0.57 y 
4 3/1/2016 11 :47 7.87 8.04 -0 .17 y 
5 3/1 /2016 12:30 7.03 7.11 -0.08 y 

6 3/1 /2016 13:15 7.30 7.23 0.08 y 
7 3/1/2016 14:25 6.68 6.58 0.1 0 y 
8 3/1/2016 15:09 7.68 7.70 -0.02 y 
9 3/1/2016 15:53 6.42 6.92 -0.51 y 

Ref. Method Average: 7.35 lb/hr 
CEMS Average: 7.21 lb/hr 

Average Difference: 0.14 lb/hr 
Number of Tests: 9 

Standard Deviation: 0.39 lb/hr 
t Value: 2.306 

Confidence Coefficient: 0.30 ppmc 
Relative Accuracy: 5.97 % of Reference Method 

r.'11''\ ·'vH!~" 11' 0 ·') 1 Delta/1 
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TABLE 4-10 
RELATIVE ACCURACY TEST AUDIT SUMMARY CO PPM 

DESERT VIEW POWER, UNIT 1 
MARCH 1, 2016 

RM CEMS Use Data? 
Run# Date Time CO, ppm dry CO, ppm dry Difference (Y or N) 

1 3/1/2016 8:00 0.1 0.0 0.1 y 
2 3/1 /2016 9:15 0.1 0.0 0.1 y 
3 3/ 1/2016 10:31 0.1 0.1 0.0 y 
4 3/1/2016 11 :47 0.1 0.4 -0.3 y 
5 3/1/2016 12:30 0.1 0.7 -0.6 y 
6 3/1/2016 13:15 0.1 1.0 -0.9 y 
7 3/1/2016 14:25 0.1 1.1 -1 .0 y 
8 3/1/2016 15:09 0.1 1.5 -1.4 y 
9 3/1/2016 15:53 0.1 1.6 -1.5 y 

Ref. Method Average: 0.08 ppm 
CEMS Average: 0.71 ppm 

Average Difference: -0.63 (PS 4A Criteria: Avg. Diff. less than 5 ppm) 
Number of Tests: 9 

Standard Deviation: 0.62 ppm 
t Value: 2.306 

Confidence Coefficient: 0.48 ppm 
Relative Accuracy: N/A % of Reference Method 
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Run# 

1 
2 
3 
4 
5 
6 
7 
8 
9 

R1413543 

TABLE 4-11 
RELATIVE ACCURACY TEST AUDIT SUMMARY CO PPM @3% 02 

DESERT VIEW POWER, UNIT 1 
MARCH 1, 2016 

RM CEMS Use Data? 
Date Time CO, QQm d~ CO, QQm d~ Difference (Y or N} 

3/1/2016 8:00 0.1 0.0 0.1 y 
3/1/2016 9:15 0.1 0.0 0.1 y 
3/1/2016 10:31 0.1 0.2 0.0 y 
3/1/2016 11 :47 0.1 0.6 -0.4 y 
3/1/2016 12:30 0.1 1.5 -1.4 y 
3/1/2016 13:15 0.1 1.5 -1.4 y 
3/1/2016 14:25 0.1 1.7 -1 .6 y 
3/1/2016 15:09 0.1 2.3 -2.1 y 
3/1/2016 15:53 0.1 2.5 -2.3 y 

Ref. Method Average: 0.12 ppmc 
CEMS Average: 1.12 ppmc 

Average Difference: -1 .00 (PS 4A Criteria: Avg. Diff. less than 5 ppm) 
Number of Tests: 9 

Standard Deviation: 0.96 ppmc 
t Value: 2.306 

Confidence Coefficient: 0.74 ppmc 
Relative Accuracy: N/A % of Reference Method 
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TABLE 4-12 
RELATIVE ACCURACY TEST AUDIT SUMMARY CO, LB/HR 

DESERT VIEW POWER, UNIT 1 
MARCH 1, 2016 

RM CEMS Use Data? 
Run# Date Time CO, lb/hr CO, lb/hr Difference {Y or N} 

1 3/1/2016 8:00 0.04 0.00 0.04 y 
2 3/1/2016 9:15 0.03 0.00 0.03 y 
3 3/1/2016 10:31 0.03 0.04 -0.01 y 
4 3/1/2016 11 :47 0.03 0.13 -0.10 y 
5 3/1/2016 12:30 0.03 -0.01 0.03 y 
6 3/1/2016 13:15 0.03 0.33 -0.30 y 
7 3/1/2016 14:25 0.04 0.39 -0.35 y 
8 3/1/2016 15:09 0.03 0.52 -0.49 y 
9 3/1 /2016 15:53 0.03 0.56 -0.53 y 

Ref. Method Average: 0.03 lb/hr 
CEMS Average: 0.22 lb/hr 

Average Difference: -0. 19 lb/hr 
Number of Tests: 9 

Standard Deviation: 0.233 
t Value: 2.306 

Confidence Coefficient: 0.179 
Applicable Standard: 45.0 lb/hr 

Relative Accuracy: NIA % of Reference Method 
Relative Accuracy: 0.81 % of Applicable Standard 

I.:-!', ,\\\_)N l 1'U\1 De/tali 
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TABLE 4-13 
RELATIVE ACCURACY TEST AUDIT SUMMARY 02, % 

DESERT VIEW POWER, UNIT 1 
MARCH 1, 2016 

RM CEMS Use Data? 
Run# Date Time 0 2, % dr:Y 02, % dr:Y Difference (Y or N} 

1 3/1 /2016 8:00 9.05 9.16 -0.11 y 
2 3/1/2016 9:15 9.19 9.25 -0.07 y 
3 3/1/2016 10:31 9.04 9.13 -0.09 y 
4 3/1/2016 11 :47 9.37 9.28 0.09 y 
5 3/1/2016 12:30 9.14 9.20 -0.06 y 
6 3/1/2016 13:15 9.09 9.13 -0.04 y 
7 3/1/2016 14:25 9.12 9.18 -0.06 y 
8 3/1/2016 15:09 9.02 9.06 -0.04 y 
9 3/1/2016 15:53 9.16 9.20 -0.04 y 

Ref. Method Average: 9.13 
CEMS Average: 9.18 

Average Difference: -0.05 
Number of Tests: 9 

Standard Deviation: 0.06 
t Value: 2.306 

Confidence Coefficient: 0.04 
Relative Accuracy: 0.98 % of Reference Method 
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4.2 UNIT 2 PERFORMANCE TESTS AND RATA RESULTS 

The results of the total solid particulate testing are presented in Table 4-14. The 
total particulate result for Unit 2 is 0.16 lb/hr. This is below the permit limit of 3.9 lb/hr. 
Gaseous emissions results are presented in Tables 4-15, and 4-16. NOx, CO, S02 and 
hydrocarbon emissions results were also below established permit limits. 

Tables 4-14 through 4-26 present the CEMS RA TA resu lts for Unit 2. The results 
demonstrate that the CEMS for Unit 2 is in control as defined in CFR 40 Appendix F. 
The results of the RATA are presented in units of ppm dry, ppm@ 3% 0 2 and lb/hr for 
NOx, CO and S02. 02 results are presented in concentration units of %. 

R1413543 29 
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TABLE 4-14 
PARTICULATE EMISSIONS PERFORMANCE TESTS 

DESERT VIEW POWER, UNIT 2 
MARCH 2, 2016 

Test No. 1-PM-U2 2-PM-U2 3-PM-U2 
Date: 3/2/2016 3/2/2016 3/2/2016 
Time: 835/1045 1103/1323 1336/1546 

02, % 8.4 8.5 8.5 8.5 
C02, % 12.1 12.1 12.0 12.1 
HzO, % 13.5% 12.1% 11 .8% 12.5% 
Stack Temperature, °F 342.1 344.9 352.2 346.4 

Gas Flow: 
wacfm 151 ,892 151,964 152,407 152,088 
dscfm 87,013 88, 131 87,840 87,661 

lsokinetic Ratio, % 97.4 97.4 102.0 99.0 

Total Solid Particulate: 
Grain Loading gr/dscf 0.00018 0.00033 0.00014 0.00022 
Grain Loading @ 12% C02 0.00018 0.00033 0.00014 0.00022 
lb/hr 0.136 0.253 0.104 0.1 64 

R1413543 30 



TABLE 4-15 
NOx, SOx, & co EMISSIONS PERFORMANCE TESTS 

DESERT VIEW POWER, UNIT 2 
MARCH 2, 2016 

Test No. 1-Compliance-U2 1-Compliance-U2 1-Compliance-U2 
Date: 3/2/2016 3/2/2016 3/2/2016 
Time: 920/1020 1211/1311 1325/1425 Average 

0 2, % 8.3 8.4 8.4 8.4 
C02, % 12.2 12.1 12.1 12.1 
H20, % 13.61 13.45 11 .70 12.92 
Stack Temperature, °F 340 344 345 343 

Gas Flow: 
wacfm 151 ,365 154,928 151 ,223 152,506 
dscfm 86,694 88,528 88,095 87,772 

NOx, ppm 40.7 41 .0 42.1 41.3 
NOx, ppm @ 3% 02 58.1 58.8 60.4 59.07 
NOx, lb/hr 25.30 25.98 26.56 25.95 

CO, ppm 0.09 0.08 0.08 0.08 
CO, ppm @ 3% 02 0.13 0.11 0.1 1 0.12 
CO, lb/hr 0.03 0.03 0.03 0.03 

SOx, ppm 9.32 10.38 10.31 10.00 
SOx, ppm @ 3% 02 13.29 14.90 14.79 14.32 
SOx, lb/hr 8.05 9.16 9.05 8.76 
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TABLE 4-16 
HYDROCARBON EMISSIONS PERFORMANCE TEST 

DESERT VIEW POWER, UNIT 2 
MARCH 2, 2016 

Test No. 1A-HC-U2 1 B-HC-U2 
Date: 3/2/2016 3/2/2016 
Time: 1020/1100 1020/ 1100 

0 2, % 8.37 8.37 
C02, % 12.13 12.13 
H20 , % 13.47% 13.47% 

Gas Flow: 
wacfm 151 ,892 151 ,892 
dscfm 87,013 87,013 

EPA Correction Factor 1.086 1.086 
TNMHC ppm 4.96 2.68 
TNMHC ppm @ 3% 0 2 7.09 3.83 
TNMHC, lb/hr 1.08 0.58 

Average 

8.37 
12.13 

13.47% 

151,892 
87,013 

1.086 
3.82 
5.46 
0.83 

Note: Flow rates from RATA Run 1, the higher of the two runs was used to demonstrate compliance since 
the difference of the individual results was >20% of the average result per SCAQMD Method 25.3 
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Run# 

1 
2 
3 
4 
5 
6 
7 
8 
9 

R1413543 

TABLE 4-17 
RELATIVE ACCURACY TEST AUDIT SUMMARY NOx, PPM 

DESERT VIEW POWER, UNIT 2 
MARCH 2, 2016 

RM CEMS 
Date Time NOx, ~~m d~ NOx, ~~m d~ Difference 

3/2/2016 8:35 40.7 43.2 -2.5 
3/2/2016 9:50 41.0 43.4 -2.4 
3/2/2016 11 :03 42.1 45.0 -3.0 
3/2/2016 12:17 42.3 45.0 -2 .7 
3/2/2016 13:00 39.3 42.5 -3 .2 
3/2/2016 13:43 41.4 44.9 -3 .5 
3/2/2016 14:26 40.6 43.9 -3.3 
3/2/2016 15:09 38.1 41.8 -3.8 
3/2/2016 15:53 39.5 43.4 -3.9 

Ref. Method Average: 40.55 ppm 
CEMS Average: 43.70 ppm 

Average Difference: -3.15 ppm 
Number of Tests: 9 

Standard Deviation: 0.53 ppm 
t Value: 2.306 

Confidence Coefficient: 0.41 ppm 
Relative Accuracy: 8.77 % of Reference Method 

Use Data? 
(Y or N} 

y 
y 
y 
y 
y 
y 
y 
y 
y 
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TABLE 4-18 
RELATIVE ACCURACY TEST AUDIT SUMMARY NOx, PPM @3% 02 

DESERT VIEW POWER, UNIT 2 
MARCH 2, 2016 

RM CEMS Use Data? 
Run# Date Time NOx eemc NOx eemc Difference {Y or N} 

1 3/2/2016 8:35 58.1 61.0 -3.0 y 
2 3/2/2016 9:50 58.8 61 .7 -2.9 y 
3 3/2/2016 11 :03 60.4 63.6 -3.2 y 
4 3/2/2016 12:17 61 .0 64.1 -3.2 y 
5 3/2/2016 13:00 57.3 61 .2 -3.9 y 
6 3/2/2016 13:43 59.4 63.6 -4.2 y 
7 3/2/2016 14:26 58.8 62.9 -4.0 y 
8 3/2/2016 15:09 55.6 60.4 -4.8 y 
9 3/2/2016 15:53 57.2 62.1 -4.9 y 

Ref. Method Average: 58.51 ppmc 
CEMS Average: 62.29 ppmc 

Average Difference: -3.78 ppmc 
Number of Tests: 9 

Standard Deviation: 0.78 ppmc 
t Value: 2.306 

Confidence Coefficient: 0.60 
Relative Accuracy: 7.49 % of Reference Method 

t. n Mu1' i Rt~)L. Delta/1 
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TABLE 4-19 
RELATIVE ACCURACY TEST AUDIT SUMMARY NOx, LB/HR 

DESERT VIEW POWER, UNIT 2 
MARCH 2, 2016 

RM CEMS Use Data? 
Run# Date Time NOx lb/hr NOx lb/hr Difference (Y or N} 

1 3/2/2016 8:35 25.30 25.19 0.11 y 
2 3/2/2016 9:50 25.98 25.63 0.35 y 
3 3/2/2016 11 :03 26.56 25.65 0.90 y 
4 3/2/2016 12:17 26.86 25.86 1.01 y 
5 3/2/2016 13:00 25.26 24.88 0.38 y 
6 3/2/2016 13:43 27.06 26.25 0.81 y 
7 3/2/2016 14:26 26.01 25.59 0.42 y 
8 3/2/2016 15:09 24.63 24.88 -0.25 y 
9 3/2/2016 15:53 25.97 25.79 0.18 y 

Ref. Method Average: 25.959 lb/hr 
CEMS Average: 25.525 lb/hr 

Average Difference: 0.434 lb/hr 
Number of Tests: 9 

Standard Deviation: 0.409 lb/hr 
t Value: 2.306 

Confidence Coefficient: 0.3142 
Relative Accuracy: 2.88 % of Reference Method 
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Run# 

1 
2 
3 
4 
5 
6 
7 
8 
9 
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TABLE 4-20 
RELATIVE ACCURACY TEST AUDIT SUMMARY S02 PPM 

DESERT VIEW POWER, UNIT 2 
MARCH 2, 2016 

RM CEMS 
Date Time S02, ppm dry S02, ppm dry Difference 

3/2/2016 8:35 9.3 8.9 0.4 
3/2/2016 9:50 10.4 10.2 0.2 
3/2/2016 11 :03 10.3 10.8 -0 .5 
3/2/2016 12:17 9.7 9.4 0.3 
3/2/2016 13:00 8.0 8.4 -0.4 
3/2/2016 13:43 11.4 11.9 -0.5 
3/2/2016 14:26 7.6 8.2 -0.6 
3/2/2016 15:09 8.3 9.5 -1 .2 
3/2/2016 15:53 8.5 9.8 -1.3 

Ref. Method Average: 9.28 ppm 
CEMS Average: 9.69 ppm 

Average Difference : -0.40 ppm 
Number of Tests : 9 

Standard Deviation: 0.61 ppm 
t Value: 2 .306 

Confidence Coefficient: 0.47 ppm 
Relative Accuracy: 9.36 % of Reference Method 

Use Data? 
(Y or N) 

y 
y 
y 
y 
y 
y 
y 
y 
y 
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Run # 

1 
2 
3 
4 
5 
6 
7 
8 
9 
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TABLE 4-21 
RELATIVE ACCURACY TEST AUDIT SUMMARY S02 PPM @3% 02 

DESERT VIEW POWER, UNIT 2 
MARCH 2, 2016 

RM CEMS Use Data? 
Date Time S02, QQm d!}'. S02, QQm d!}'. Difference {Y or N) 

3/2/2016 8:35 13.3 12.7 0.6 y 
3/2/2016 9:50 14.9 14.5 0.4 y 
3/2/2016 11 :03 14.8 15.3 -0.5 y 
3/2/2016 12:17 14.0 13.4 0.6 y 
3/2/2016 13:00 11 . 7 12.5 -0.7 y 
3/2/2016 13:43 16.4 17.2 -0.9 y 
3/2/2016 14:26 10.9 11 .6 -0.7 y 
3/2/2016 15:09 12.1 13.6 -1 .5 y 
3/2/2016 15:53 12.3 14.0 -1.8 y 

Ref. Method Average: 13.39 ppmc 
CEMS Average: 13.88 ppmc 

Average Difference: -0.49 ppmc 
Number of Tests: 9 

Standard Deviation: 0.88 ppmc 
t Value: 2.306 

Confidence Coefficient: 0.67 ppmc 
Relative Accuracy: 8.72 % of Reference Method 
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TABLE 4-22 
RELATIVE ACCURACY TEST AUDIT SUMMARY S02 LB/HR 

DESERT VIEW POWER, UNIT 2 
MARCH 2, 2016 

RM CEMS Use Data? 
Run# Date Time S02 lb/hr S02 lb/hr Difference {Y or N} 

1 3/2/2016 8:35 8.05 7.25 0.81 y 
2 3/2/2016 9:50 9.16 8.39 0.77 y 
3 3/2/2016 11:03 9.05 8.56 0.50 y 
4 3/2/2016 12:17 8.60 7.56 1.04 y 
5 3/2/2016 13:00 7.20 6.87 0.33 y 
6 3/2/2016 13:43 10.38 9.72 0.66 y 
7 3/2/2016 14:26 6.74 6.61 0. 13 y 
8 3/2/2016 15:09 7.48 7.85 -0.37 y 
9 3/2/2016 15:53 7.75 8.12 -0.37 y 

Ref. Method Average: 8.27 lb/hr 
CEMS Average: 7.88 lb/hr 

Average Difference: 0.39 lb/hr 
Number of Tests: 9 

Standard Deviation: 0.51 lb/hr 
t Value: 2.306 

Confidence Coefficient: 0.39 ppmc 
Relative Accuracy: 9.41 % of Reference Method 
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TABLE 4-23 
RELATIVE ACCURACY TEST AUDIT SUMMARY CO, PPM 

DESERT VIEW POWER, UNIT 2 
MARCH 2, 2016 

RM CEMS Use Data? 
Run# Date Time CO, ppm dry CO, ppm dry Difference ( Y or N) 

1 3/2/2016 8:35 0.1 0.6 -0.5 y 
2 3/2/2016 9:50 0.1 0.4 -0.4 y 
3 3/2/2016 11:03 0.1 0.5 -0.5 y 
4 3/2/2016 12:17 0.1 0.6 -0.6 y 
5 3/2/2016 13:00 0.1 1.2 -1 .1 y 
6 3/2/2016 13:43 0.1 1.9 -1.8 y 
7 3/2/2016 14:26 0.1 2.2 -2 .1 y 
8 3/2/2016 15:09 0.1 2.3 -2 .2 y 
9 3/2/2016 15:53 0.1 2.3 -2 .2 y 

Ref. Method Average: 0.08 ppm 
CEMS Average: 1.33 ppm 

Average Difference: -1.25 (PS 4A Criteria: Avg. Diff. less than 5 ppm) 
Number of Tests: 9 

Standard Deviation: 0.80 ppm 
t Value: 2.306 

Confidence Coefficient: 0.62 ppm 
Relative Accuracy: N/A % of Reference Method 
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Run# 

1 
2 
3 
4 
5 
6 
7 
8 
9 

TABLE 4-24 
RELATIVE ACCURACY TEST AUDIT SUMMARY CO, PPM @3% 02 

DESERT VIEW POWER, UNIT 2 
MARCH 2, 2016 

RM CEMS Use Data? 
Date Time CO, ppm @ 3% 02 CO, ppm @ 3% 0 2 Difference (Y or N) 

3/2/2016 8:35 0.1 0.8 -0.7 y 
3/2/2016 9:50 0.1 0.6 -0.5 y 
3/2/2016 11 :03 0.1 0.7 -0.6 y 
3/2/2016 12:17 0.1 0.9 -0.8 y 
3/2/2016 13:00 0.1 1.5 -1.4 y 
3/2/2016 13:43 0.1 2.6 -2 .5 y 
3/2/2016 14:26 0.1 3.1 -3 .0 y 
3/2/2016 15:09 0.1 3.3 -3.1 y 
3/2/2016 15:53 0.1 3.2 -3.1 y 

Ref. Method Average: 0.11 ppmc 
CEMS Average: 1.86 ppmc 

Average Difference: -1 .75 (PS 4A Criteria: Avg. Diff. less than 5 ppm) 
Number of Tests: 9 

Standard Deviation: 1.17 ppmc 
t Value: 2.306 

Confidence Coefficient: 0.90 ppmc 

Relative Accuracy: NIA % of Reference Method 
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TABLE 4-25 
RELATIVE ACCURACY TEST AUDIT SUMMARY CO LB/HR 

DESERT VIEW POWER, UNIT 2 
MARCH 2, 2016 

RM CEMS Use Data? 
Run# Date Time CO, lb/hr CO, lb/hr Difference { =Y or N} 

1 3/2/2016 8:35 0.03 0.21 -0.18 y 
2 3/2/2016 9:50 0.03 0.15 -0.12 y 
3 3/2/2016 11 :03 0.03 0.16 -0.13 y 
4 3/2/2016 12:17 0.03 0.22 -0.20 y 
5 3/2/2016 13:00 0.03 -0.01 0.03 y 
6 3/2/2016 13:43 0.03 0.66 -0.63 y 
7 3/2/2016 14:26 0.02 0.72 -0.69 y 
8 3/2/2016 15:09 0.04 0.81 -0.78 y 
9 3/2/2016 15:53 0.04 0.81 -0.77 y 

Ref. Method Average: 0.03 lb/hr 
CEMS Average: 0.42 lb/hr 

Average Difference: -0.39 lb/hr 
Number of Tests: 9 

Standard Deviation: 0.325 
t Value: 2.306 

Confidence Coefficient: 0.250 
Applicable Standard: 45.0 lb/hr 

Relative Accuracy: N/A % of Reference Method 
Relative Accuracy: 1.41 % of Applicable Standard 
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TABLE 4-26 
RELATIVE ACCURACY TEST AUDIT SUMMARY 02, % 

DESERT VIEW POWER, UNIT 2 
MARCH 2, 2016 

RM CEMS Use Data? 
Run# Date Time 0 2, % d~ 02, % d~ Difference (Y or N} 

1 3/2/2016 8:35 8.34 8.25 0.10 y 
2 3/2/2016 9:50 8.43 8.34 0.09 y 
3 3/2/2016 11 :03 8.42 8.28 0.14 y 
4 3/2/2016 12:17 8.49 8.35 0.13 y 
5 3/2/2016 13:00 8.64 8.51 0.12 y 
6 3/2/2016 13:43 8.42 8.30 0.13 y 
7 3/2/2016 14:26 8.54 8.42 0.12 y 
8 3/2/2016 15:09 8.65 8.53 0.12 y 
9 3/2/2016 15:53 8.53 8.41 0.12 y 

Ref. Method Average: 8.50 
CEMS Average: 8.38 

Average Difference: 0.12 
Number of Tests: 9 

Standard Deviation: 0.02 
t Value: 2.306 

Confidence Coefficient: 0.01 
Relative Accu racy: 1.55 % of Reference Method 
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4.3 FUEL ANALYSIS 

Composite daily fuel sample analysis results are presented in Tables 4-27 and 
4-28. 

TABLE 4-27 
COMPOSITE BIOMASS FUEL SAMPLE ANAYLSIS 

DESERT VIEW POWER UNIT 1 

Sample Date: 

Reference temp, °F: 

Moisture Total 
Ash 

Heating value, Btu/lb: 
Sulfur 
Carbon 
Hydrogen 
Nitrogen 
Oxygen 

F factor, dscf/MMBtu @ 0% 0 2: 

Ash content, lb/MMBtu: 

MARCH 1, 2016 

3-1-2016 
Wood 

68 

30.29 
11 .12 
7,814 
0.19 

46.52 
5.12 
0.94 
36.11 

9,399 

14.230 

i:y, ,\\ON 1.~lr~L Delta/1 
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TABLE 4-28 
COMPOSITE BIOMASS FUEL SAMPLE ANAYLSIS 

DESERT VIEW POWER UNIT 2 

Sample Date: 

Reference temp, °F: 

Moisture Total 
Ash 

Heating value, Btu/lb: 
Sulfur 
Carbon 
Hydrogen 
Nitrogen 
Oxygen 

MARCH 2, 2016 

F factor, dscf/MMBtu @ 0% 02: 

Ash content, lb/MMBtu: 

44 

3-2-2016 
Wood 

68 

21.88 
7.8 

8,064 
0.16 

47.87 
5.36 
0.77 

38.04 

9,357 

9.670 
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FOR SUBMITTAL TO: 

SOUTH COAST AIR QUALITY MANAGEMENT DISTRICT 
21865 COPLEY DRIVE 
DIAMOND BAR, CALIFORNIA 91765-4178 

PREPARED BY: 

DEL TA AIR QUALITY SERVICES, INC. 
AN AFFILIATE OF MONTROSE AIR QUALITY SERVICES, LLC 
1631 E. ST. ANDREW PL. 
SANTA ANA, CALIFORNIA 92705 
(714) 279-6777 

DAVE WONDERLY 

PRODUCTION DATE: DECEMBER 30, 2015 

DOCUMENT NUMBER: R1413208 

A-2 



A-3 

CONFIDENTIALITY STATEMENT 

This information contained in this communication is intended exclusively 
for the individual or entity to which it is addressed. This communication may 
contain information that is proprietary, privileged or confidential or otherwise 
legally exempt from disclosure. If you are not the named addressee, you are not 
authorized to read, print, retain, copy, or disseminate this message or any part of 
it. 
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1.0 INTRODUCTION 

Delta Air Quality Services, Incorporated (Delta) , an affiliate of Montrose Air 
Quality Services, LLC (Montrose), has been contracted by Desert View Power to 
conduct annual emissions compliance testing on two Fluid Bed Boilers, and a relative 
accuracy test audit (RA TA) of the continuous emissions monitoring system (CEMS) at 
the Desert View Power Plant located in Mecca, California. Delta will conduct testing to 
comply with U.S. Environmental Protection Agency Operating Permit NSR 4-4-11 ;SE 87-
01 including amendments through August 14, 2003: 7th Amendment Title V permit to 
operate CB-OP 99-01 dated 8/1/2000 and 40 CFR 60, Appendix F. This test plan 
presents the testing procedures, a description of the sample locations and a summary of 
quality assurance procedures. 

Emissions tests will be performed on each Biomass fired boiler as specified in the 
permit for: 

• Particulate 

• NOx, CO and S02 

• Hydrocarbons 

A relative accuracy test audit will be performed to satisfy the requirements of 40 
CFR 60, Appendix F, as part of the quarterly CEMS testing. The Continuous Emissions 
Monitoring System (CEMS) Relative Accuracy Test Aud it includes NOx, CO and S02. 

R141 3208 
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2.0 UNIT DESCRIPTION 

The Desert View Power Plant consists of two 297 MMBtu/hour, circulating bed, 
biomass-fired boilers, and combined unit are designed to produce 47 MW of net 
electrical output. Each unit is equipped with the following pollution control systems: 

1. An ammonia injection system for control of NOx emissions; 

2. Cyclonic mixing of injected ammonia with flue gas to provide for a 
minimum amount of ammonia slip (emission); 

3. A limestone injection system to limit emissions of S02; 

4 . A reverse air baghouse to restrict opacity and emissions of sulfates and 
particulate to very low levels. 

The plant CEM system for each unit includes measurements of NOx, CO, 0 2, 0 2 
wet , S02, C02, flow and opacity. It is an extractive system with a heated line extending 
from the probe to the CEM unit. Table 2-1 presents the current CEMS configuration. 

TABLE 2-1 
CONTINUOUS EMISSION MONITOR SYSTEM 

DESERT VIEW POWER PLANT 

Species Manufacturer Model Range 

NOx CAI ZRE-5 Multi Component Analyzer 100 and 500 ppm 

co CAI ZRE-5 Multi Component Analyzer 100 and 500 ppm 

0 2 Dry CAI ZRE-5 Multi Component Analyzer 25% 

S02 CAI ZRE-5 Multi Component Analyzer 50 and 500 ppm 

C02 CAI ZRE-5 Multi Component Analyzer 20% 

0 2Wet AMETEK Thermox 2000 25% 

Flow Dietrick Standard Msdcfh 

Opacity Monitor Labs Lighthawk 560 100% 

R1413208 2 
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2.1 SAMPLE LOCATIONS 

Samples will be collected from the transition ducts to the stack. Carnot Technical 
Services, Inc. conducted three dimensional flow testing and stratification testing on the 
transition exhaust ducts on each unit. This testing was conducted in accordance to 
SCAQMD chapter X section 1 and 13 and will be presented in the report titled "Stack 
Gas Stratification and Absence of Flow Disturbance Testing at Desert View Power 
Mecca Project" (R106E622.T) submitted to SCAQMD in October of 1994. The sample 
locations met all the requirements. Copies of the results from that report can be found in 
Appendix B .All testing for both Unit 1 and 2 will be done at the sample location 
presented in Figure 2-1 . 

2.2 UNIT OPERATION 

The tests will be conducted at or near maximum steady state unit load conditions. 
Limestone injection rate, fuel combustion rate , ammonia injection rate, ash handling 
operations, excess air level, combustion air distribution, and combustion temperature will 
all be set to maintain stable unit operation. Pertinent operating conditions will be 
recorded by Desert View Power personnel during the tests. Full load will be defined as 
greater than 267 MMBtu/hr of total (biomass and natural gas) heat input to the boiler. 

R1413208 3 
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Stack 

0 A AO 
0 B B 0 

Unit 2 0 c c 0 
0 D D 0 

Unit 1 
0 E E 0 
0 F F 

Facing South 

Figure 2-1 Desert View Power Sample Location 
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3.0 TEST PROCEDURES 

The test procedures to be used are listed in Table 3-1. Part of the gaseous plant 
emissions performance testing data will be used for CEMS RATA determinations. A 
minimum of nine reference method tests are required for all gaseous species relative 
accuracy (RA) determinations. 

TABLE 3-1 
PROPOSED TEST MATRIX PER UNIT 

FOR DESERT VIEW POWER MECCA PROJECT 

No. of 
Measurement Principle Reference Method Duration per Test 

Tests 
Parameter 

NOx 9(1) Chemiluminescence EPA 7E 60130 minutes 

co 9(1) Non-Dispersive Infrared EPA 10 60130 minutes 

9(1J Non-Dispersive Infrared EPA3A 60130 minutes 

PM 3 Gravimetric EPA 5 90 minutes 

9(1) Barium Thorin Titration EPA6 60/30 minutes 

Hydrocarbons 2 GC/FID SCAQMD25.3 60 minute composite 

Stack Gas Flow Rate S-Type Pitot Traverse EPA2 

Moisture Condensation/Gravimetric EPA4 

(1) Includes compliance and RATA test runs. 

3.1 CONTINUOUS GASEOUS MEASUREMENTS 

NOx, 02, C02 and CO will be measured according to EPA refe rence methods 
using Delta's continuous emissions monitoring system (CEM). NOx, 0 2, C02 and CO 
concentrations will be determined using Delta 's mobile emission measurement 
laboratory. The laboratory is housed in an 18 foot trailer outfitted to provide a clean, 
quiet, environmentally controlled base for the testing operations. The laboratory has 
lighting , electrical distribution, air conditioning and heating to support the test instruments 
and provide for optimal test performance. 

Concentrations of these gaseous species are measured using an extractive 
sampling system consisting of a heated stainless steel probe to minimize reactions, a 
heat traced Teflon sample line connected to a thermo-electrically cooled sample dryer. 
Following the dryer, the sample is drawn into a Teflon lined pump where it is pressurized 
and then filtered for delivery to the gas analysis portion of the system. Gaseous samples 
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will be collected at a single point. Three minimum 60-minute compliance tests will be 
performed. 

NOx concentration is determined using a California Analytical Instruments (CAI) 
chemiluminescence analyzer (model 600 Series). The analyzer has full scale ranges 
from 2.5 to 10,000 ppm. The analyzer is equipped with a vitreous carbon N02 - NO 
converter for the determination of total nitrogen oxides without interference from other 
nitrogen containing compounds. 

Oxygen concentration is determined using a AMI electro-chemical cell analyzer 
(model # 201 ). The analyzer has three full scale ranges; 0-5%, 10%, and 25%. The cell 
contains an electrolytic fluid that reacts with oxygen to generate an electrical signal 
proportional to the concentration. 

C02 is measured using a non-dispersive infrared analyzer manufactured by CAI 
(model# 100 Series). The analyzer has full scale ranges of 0-5%, 10%, 20% and 40%. 

CO is measured using a non-dispersive infrared/gas filter correlation analyzer 
manufactured by TECO (model # 48i) . The analyzer has user definable full scale ranges 
from of 0-10 to 0-10,000 ppm. 

The analyzers and sampling system are subjected to a variety of calibration and 
quality assurance procedures including leak checks, linearity and calibration error 
determinations before sampling, and system bias and drift determinations as part of each 
test run. Data are corrected for any observed bias or drift in accordance with the 
reference methods. 

3.2 PARTICULATE MEASUREMENTS 

EPA method 5 sampling system will be used to measure the particulate emissions 
from both Desert View Power units. The sampling system consists of a nozzle, glass 
probe, 250°F heated filter, two impingers containing DI water, a third empty impinger and 
a fourth impinger containing silica gel. 

The analysis for particulate is summarized in Table 3-2. Gravimetric Analysis will 
be performed on the probe/nozzle wash and filter. 

TABLE 3-2 
EPA METHOD 5 ANALYSES 

Sample Component Analysis Procedure 

1. Probe and Nozzle (Front 1/2) Evaporation/gravimetric 

2. Heated Filter (83 mm) Bake/gravimetric 
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3.3 SULFUR DIOXIDE 

Sulfur dioxide will be measured according to EPA Method 6. The fi rst three runs 
will be 60 minutes and will be used to demonstrate compliance and as RATA runs. 
Subsequent RA TA runs will consist of 30 minute tests per the Methods. A barium thorin 
titration of the hydrogen peroxide impinger samples will yield S02 concentrations for nine 
relative accuracy test runs. The sample system will consist of a heated glass probe 
connected to the impinger train with an un-heated Teflon sample line. All the unheated 
portion of the sample train will be recovered and analyzed. Prior to the ti trimetric analysis, 
all SOx samples will pass through an ion exchange resin . This removes interference 
associated with ammonium (NH4+). The Method 6 train will not include the IPA impinger, 
which is provided in the method as an option. The H202 will absorb both S02 and S03 (if 
any). SQ3 will be counted as S02. 

3.4 HYDROCARBON 

Samples for hydrocarbon analysis will be collected in clean 6-L Summa Canister 
and mini water impingers and analyzed accord ing to SCAQMD 25.3. The samples will be 
analyzed by AtmAA inc. in Calabasas, CA using TCA/FID. Results will be reported as 
total non-methane hydrocarbons as carbon. 

3.5 VELOCITY AND MOISTURE 

Stack gas velocity and moisture content will be determined by EPA Methods 2 
and 4 during the particulate test. Velocity traverses will be performed during each set of 
compliance tests (NOx, CO, S02 and hydrocarbons) and for each RATA run. 

3.6 FUEL ANALYSIS 

Daily fuel samples will be collected by Desert View Power personnel. Delta Air 
Quality Services will send the samples out to be analyzed for higher heating value for 
heat rate calculations. Copies of the analysis will be included with the final report. 
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3.7 RELATIVE ACCURACY TEST AUDIT 

Relative Accuracy tests will be performed for NOx, S02, CO and 0 2 on sub 
systems of each unit's CEMS. Relative accuracy is determined by comparing the CEMS 
data to the corresponding reference method (RM) data over nine to twelve test runs. 
Nine 30-minute minimum tests will be performed for the NOx, S02, CO, and 0 2 re lative 
accuracy. Relative accuracy is expressed in terms of the absolute value of the mean of 
the difference between the monitor value and the reference method value. It is reported 
in terms of a percentage of the mean reference method value. The computational 
procedure is summarized by the following equations: 

- I n 
RM=- L RM1 11 i = I 

11 

d = 2: d , 
i = I 

I 

( 

n )2 2 
L..d, I d,2 - _,_: 1--

s - i : J n 
d -

n - 1 

-
RA = /d /+/ cc / xlOO 

RM 

The RA will be determined for the monitoring systems in parts per million dry 
(ppm) and lb/hr. 
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3.8 TEST SCHEDULE 

The scheduled test dates have been set for February 24-27, 2015 for compliance 
and RA TA testing. A proposed test schedule for on-site testing activities is shown in 
Table 3-3. This schedule is based on the number of tests and the required sample 
times. 

Date Unit No. 

2/29/2016 

3/1/2016 1 

3/2/2016 1 

3/3/2016 2 

3/4/2016 2 

R1413208 

TABLE 3-3 
ON-SITE TEST SCHEDULE 

DESERT VIEW POWER 

Test No. Type of Test 

Set-up 

1-3 PM Particulate Tests 1-3, CEMS RATA and Compliance NOx, 
1-3 RA/Comp S02, CO &VOC Tests 1-3 

4-9 RA CEMS RATA 

1-3 PM Particulate Tests 1-3, GEMS RATA and Compliance NOx, 
1-3 RA/Comp S02, co &voe Tests 1-3 

4-9 RA CEMS RATA 
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4.0 REPORTING 

Delta will prepare a comprehensive emissions report that includes all raw data 
and calculations for the test program. The test format is presented in Table 4-1. The 
test report will be submitted within 45 days from completion of testing. 

R1413208 

TABLE 4-1 
REPORT FORMAT 

Title page 
Report Title 
Prepared For 
For Submittal To. 
Author and reviewer names 
Test Dates and Report Issue Date 
Report Number 

Review Page 
Signatures of person who prepared the report and signature of person who reviewed the report 

Table of Contents 

Introduction and Summary 
Identifies the client, source, reason for the test, test date(s), test personnel. client/source personnel , 
regulatory observers 
Summarizes the results of the test, indicates applicable rules and pass/fail crite ria and makes a 
statement regarding the test results 
Outlines the organization of remainder of the report. 
Table of analysis resu lts 

Unit Description 
Describes the process which was tested 
Describes any applicable control equipment 
Test conditions 

Test Description 
Test methods, replicates, duration. calculations 
Test locations 
Test critique 

Resu lts 
Re-states the results of the test and makes a statement regarding compliance with applicable 
regulations 
Results tables with more detail on individual test runs and supporting data 

Appendices 
A. Measurement Procedures 
B. Quality Assurance Data 

1. Certification 
2. Equipment Calibration 
3. Calibration Gas Certificate 

C. Process Operating Data 
D. Test and Laboratory Data 

1. Test Locat ion 
2. Test Data (by type) 

E. Calculations 
F. Chain of Custody 
G. Instrument Strip Charts 

10 
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APPENDIX A QUALITY ASSURANCE AND CERTIFICATIONS 
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QUALITY ASSURANCE PROGRAM 

Delta's operations include four major areas of focus which include sampling, 
sample analysis, equipment maintenance. calibration, data reduction, and reporting. 
Procedures are in place to ensure that work performed in each one of these areas is 
performed in a manner consistent with providing emissions test data that is of known 
quality and is legally defensible. This section provides details on the procedures that are 
followed to accomplish this assurance of data quality. 

QUALITY ASSURANCE OBJECTIVES FOR MEASUREMENT DATA 

Standard methods of assessing data quality such as precision, accuracy and 
completeness are used. Criteria for acceptable data are generally contained in the 
reference methods, however, for some projects other criteria are defined. Standard 
statistical techniques can be applied to assess the data as requested for specific 
programs. Statistical analysis is not generally included when reporting source test data 
unless the number of samples and sampling conditions are planned to provide 
meaningful statistical results. 

Delta 's quality assurance objectives for precis ion and accuracy are based on the 
Reference Methods or published precision and accuracy data. 

Completeness is defined as the percentage of measurements which are judged to 
be valid as compared to the total number of measurements made. Delta's objective is to 
generate only valid data. For compliance tests, Delta's completeness goal is 100%. For 
this initial copy of the QAP. the methods which are listed in Delta's capabilities provide 
results which are available while still on the job site. It is expected that if all quality 
assurance requirements for a test are not satisfied, the test will be invalidated and 
repeated and the test program will remain 100% complete. 

REPRESENTATIVENESS AND COMPARABILITY 

The usefulness and validity of all data is contingent upon 1) the results being 
representative of the source being tested and 2) comparable with other results generated 
by Delta or another organization. Delta has adopted the objective is that all 
measurements be representative and comparable. These objectives will be met by 
performing tests while the process is operating under known and documented conditions, 
following published reference methods, using standard data reduction techniques and 
reporting formats, and proper training of personnel. 

TRAINING 

Training is an on-going process for all Delta personnel. Personnel completing 
any task will be properly trained before undertaking any task or be under the direct 
observation and supervision of someone properly trained. There are certain skills which 
all technical personnel are expected to acquire. 

All source test personnel must review the applicable portions of the fo llowing 
technical documents before being involved in any capacity in any test program. 
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a) 40 CFR Part 60 

b) SCAQMD Source Test Manual 

c) Delta Quality Assurance Plan 

d) EPA Quality Assurance Handbook for Air Pollution Measurement Systems, Volume Ill. 

PROCEDURE SPECIFIC TRAINING 

In addition to the general awareness training discussed previously, each person 
responsible for the performance of a test procedure is required to demonstrate 
proficiency in the method involved. This demonstration will be accomplished through 1) 
reading of the method, 2) reading of the manuals for the equipment being used, and 3) 
satisfactorily completing an oral or written exam regarding the above material. 
Information related to training for specific methods is provided below. 

Continuous Monitoring of Emissions: EPA Methods 3A, 6C, 7E, 10, 20, SCAQMD 
Method 100.1 
Understanding of the CEMS schematic drawing 
Understanding of the sampling system 
Leak check 
Analyzer calibrations and adjustments 
Sample system bias calibration check 
Strip chart recorder operation and documentation 
Stratification check 
Corrections for sample system bias and analyzer drift 

Sample Locations: EPA Method 1, SCAQMD Method 1.1 
Identify sample locations 
Determination of upstream and downstream diameters 
Stack area calculations 
Determine number and location of sample points 
Perform cyclonic flow check and determine sample location acceptability. 

Stack Gas Velocity and Volumetric Flow Rate: EPA Method 2, SCAQMD Method 2.1 

Assemble pitot tube/thermocouple 
Perform leak check 
Record differential pressure 
Record stack temperature 
Record static pressure 
Record barometric pressure 
Calculate stack gas velocity and volumetric flow rate 

Stack Gas Moisture Content: EPA Method 4, SCAQMD Method 4.1 

Assemble sample train (probe, sample line, impingers, U-tube, gooseneck, vacuum line, 
meter, pump, etc.) 

R1413208 A-3 
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Record preliminary data: barometric pressure, reference temperature, ambient 
temperature. 
Pre- and post-test leak check: < 0.02 cfm 
Read and record: sample volume, delta H, meter temperatures (in/out}, vacuum, 
impinger outlet temperature 
Weigh impingers 
Calculate % moisture 

SAMPLING PROCEDURES 

Delta maintains complete copies of federal, state, and local regulatory agency 
source test methods which serve as the final authority on sampling procedures. This 
Quality Assurance Plan does not attempt to re-state the source test methods which are 
available. Delta strives to follow the appropriate source test methods whenever possible. 
Source test methods are listed in all test plans for review by both clients and regulatory 
agencies. 

The following steps are taken to ensure that the sampl ing procedures of the 
source test methods are followed: 

Training of personnel, as discussed in Section 5, 
Copies of reference methods are available to all personnel and are taken to every job 
site, 
Appropriate selection of project managers· 
Quality assurance reviews of test programs 

Occasionally, due to the sample location limitations or other factors, variations 
from the standard methods will be necessary. Any variations from the methods will be 
assessed to determine the effect which the variation will have on data quality. Whenever 
possible, variations will be included in the test plan and receive approval prior to 
implementation of the program. Any variations will be clearly documented in the source 
test report . 

CHAIN-OF-CUSTODY PROCEDURES 

DATA SHEET CHAIN-OF-CUSTODY 

The program manager for each program is responsible for collection of data 
sheets from sampling personnel as they are completed. The program manager 
maintains possession of the data sheets or keeps them in locked storage. Upon return 
to the office, a copy of all field data sheets is made and placed in a locked file. The 
original field data sheets are used for report preparation and are kept with the final 
report . Data sheets, test plans, and reports are kept in fi les, organized by client and 
project. 

A chain-of-custody form is kept at the project file location to log check-out and 
return of any data sheets or files . 
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Sample and Reagent Chain of Custody 

Chain of Custody procedures begin prior to testing with the preparation of 
reagents and filters to be used in field testing. Delta personnel who have prepared the 
fi lters and reagents complete and sign a reagent chain of custody form which is 
transferred with the reagents to the field testing team. The field team member receiving 
the reagents records the transfer on this form. The reagent chain of custody form is 
included in the final source test report. 

At the test site all samples collected are recorded on a chain of custody form as 
they are taken. This chain of custody form also includes the date, time, test number and 
a description of the samples and sample fractions. This form is signed by the field team 
member serving as the sample custodian. This form is left with the sample at all times; it 
is used to record transfer of the samples to Delta 's in-house laboratory or to outside 
laboratories. Intermediate transfers to shipping agents are also recorded here. 
Transfers of test equipment between field team members are recorded on the sampling 
train data sheet. 

CALIBRATION PROCEDURES AND FREQUENCY 

All of Delta's major equipment components are calibrated according to the 
procedures established by EPA, CARS, and SCAQMD. When regulations differ, the 
stricter of the regulations will be followed . Table 9 summarizes the calibration 
procedures and intervals for the major equipment components. 

DATA REDUCTION, VALIDATION, AND REPORTING 

DATA REDUCTION 

Data reduction generally occurs in two phases: First, preliminary data reduction 
occurs on the job site. On-site data reduction may be performed by sampling technicians 
or the project manager. Preliminary calculations may include velocity, moisture, stack 
flow, and continuous gaseous measurements. Draft test results are normally available 
prior to leaving the job site. Calculations are performed manually, with a calculator, or 
with a portable computer. Whenever possible, standard spreadsheets are used to 
reduce the data. 

The second phase of data reduction occurs after the test team has left the job 
site. Final results are generated after the project manager has reviewed the data entry, 
calculations, and reporting units. 

The standard calculations are available in the test methods 

'' 
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TABLE 1 
MAJOR SAMPLING EQUIPMENT CALIBRATION REQUIREMENTS 

Sampling Equipment Calibration Frequency Calibration Procedure 
Acceptable Calibration 

Criteria 

Continuous Analyzers 
Before and After Each 3-point calibration error 

< 2% of analyzer range 
Test Day test 

Continuous Analyzers 
Before and After Each 2-point sample system 

< 5% of analyzer range 
Test Run bias check 

Continuous Analyzers After Each Test Run 
2-point analyzer drift 

< 3% of analyzer range 
determination 

CEMS System Beginning of Each Day leak check 
< 1 in. Hg decrease in 5 

min . at> 20 in. Hg 

Continuous Analyzers Semi-Annually 3-point linearity < 1 % of analyzer range 

NOx Analyzer Daily 
N02 -> NO converter 

> 90% 
efficiency 

Differential Pressure Correction factor based 
Gauges (except for Semi-Annually on 5-point comparison to +/- 5% 

manometers) standard 

Differential Pressure 3-point comparison to 
Gauges (except for Bi-Monthly standard, no correction +/- 5% 

manometers) factor 

Adjusted to mercury-in-
Barometer Semi-Annually glass or National +/- 0.1 inches Hg 

Weather Service Station 

Calibration check at 4 
Dry Gas Meter Semi-Annually flow rates using a NIST +/- 2% 

traceable standard 

Calibration check at 2 +/- 2% of semi-annual 
Dry Gas Meter Bi-Monthly flow rates using a NIST factor 

traceable standard 

Dry Gas Meter Orifice Annually 
4-point calibration for 

t.H@ 

Temperature Sensors Semi-Annually 
3-point calibration vs. +/- 1.5% 

NIST traceable standard 

' ' 
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DATA VALIDATION 

All data, data entry, and calculations are double-checked by the originator and 
reviewed by a second person. Reviews can include re-calculation of results, data entry 
checks, and calculation of known and accepted data sets using the existing spreadsheet. 

REPORTING 

Delta promotes the use of a standard reporting format, when possible. 

INTERNAL QUALITY ASSESSMENTS 

INTEGRATED WET CHEMICAL SAMPLING EQUIPMENT QUALITY CONTROL 

Major equipment maintenance schedules are provided. Additional quality control 
measures are performed on sampling equipment which includes: 

wind-tunnel calibration of pitot tubes 
3-point thermocouple/readout calibrations 
bi-monthly meter ca libration checks 
pre- and post-test leak checks of sample systems 

CONTINUOUS EMISSION MONITORING SYSTEM (CEMS) EQUIPMENT QUALITY 
CONTROL 

Delta uses EPA Protocol gases to perform all QA/QC checks of the analyzers 
when available. On-site checks include 3-point calibration error (+/- 2% of span), 2-point 
sample system bias (+/- 5% of span), analyzer drift (+/- 3% of span). Semi-annual 
checks include analyzer linearity(+/- 1% of span) and N02 converter efficiency(> 90%). 

PERFORMANCE AND SYSTEM AUDITS 

The appropriate regulatory agency is notified of all Delta compliance tests. The 
regulatory agency is allowed the opportunity to perform side-by-side tests and/or observe 
the Delta setup and sampling. Delta cooperates fully in any pre-arranged regu latory 
agency audit. 

Delta 's approval under the South Coast Air Quality Management District 
(SCAQMD) Laboratory Approval Program (LAP) includes a review of quality assurance 
procedures, equipment type, maintenance, responsibilities, a laboratory audit, and an 
external audit of the sampling system which involves analysis and reporting of unknown 
samples. 

R14 13208 A-7 
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EQUIPMENT MAINTENANCE 

Delta performs routine and preventative maintenance on all major sampling 
equipment. These procedures are in addition to method specific requ irements which are 
summarized earlier in this OAP. Table 2 summarizes the equipment maintenance 
schedule. This preventative maintenance schedule should minimize equipment failures 
and downtime in the field . On the occasion where equipment does break down in the 
field , Delta personnel have the necessary experience to perform on-site repa irs of most 
problems. 

Equipment 

Continuous Analyzers 

TABLE 2 
EQUIPMENT MAINTENANCE SCHEDULE 

Performance 
Requirement 

1. Proper response 
zero, span gas 
2. Absence 
malfunction 

Maintenance 
Interval 

Corrective 
Action 

toAs requ ired 
manufacturer 

of 

by theAs recommended by the 
manufacturer 

Mobile Laboratory1 . Absence of leaks Dependent on sources1 . Change filters 
Sample System 2. Pass system bias test sampled and use2. Repair/change 

Pumps 

intervals dryer 
3. Check 
contamination 
4. Leak check 

1. Absence of leaks Every 500 hours of1. Visual inspection 
2. Generatesoperation or 6 months 2. Clean 

gas 

for 

manufacturers required 3. Replace worn parts 
pressure, vacuum, and 4. Leak check 
flow 

Sample Lines 1. Pass system bias test After each test series 1. Flush with dry gas 

SPECIFIC PROCEDURES TO ASSESS DATA PRECISION, ACCURACY, AND 
COMPLETENESS 

The QA/QC procedures outlined in the previous sections of this document are 
provided to ensure data precision, accuracy, and completeness. It is the responsibility of 
each project team member to 1) complete all pertinent sections of the data sheets, 2) 
make comments, where appropriate, 3) notify project managers of sampling difficulties 
which may lead to invalid data, and 4) follow chain-of-custody procedures for all samples, 
data sheets, and documents. 

Each test report is reviewed before release by one of Delta's designated Quality 
Assurance team members. Procedures, results , and data are reviewed to verify 
adherence to method requirements , that proper recording procedures are followed, and 

R1413208 A-8 
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that calculations are performed properly. These reviews are conducted independently 
from any project related data reduction and reporting activities. 

QUALITY ASSURANCE REPORTS TO MANAGEMENT AND CORRECTIVE ACTIONS 

A "Quality Assurance Incident Report" is completed when an incident occurs 
which may result in the generation of invalid data. The report originator will provide the 
report to the program manager upon completion to allow for immediate corrective action 
to maintain program completion. Following completion of the on-site portion of the 
program, the form is routed to the Quality Assurance Officer for review. Appropriate 
action to be taken may include, discussions with test personnel , modifications of QNQC 
procedures, or additional training. Incidents reports are then filed in the client file and 
included with the source test report, if appropriate. 

Original Quality Assurance records are maintained on-file. Periodic reviews are 
performed by the QA Officer to ensure that the records are up-to-date, complete, and 
maintained. 

R1413208 A-9 
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Mr. James Ritchey 
Delta Air Quality Services, Inc. 
An Affiliate of Montrose Air Quality Services, Inc 
163 I E. Saini Andrew Place 
Santa Ana, CA 92705 

Subjecr: LAP Approval Norice 
Reference II 961 ,/\ 1220 

Dear Mr. Rirchey. 

fcbruary 3, 2015 

We complercd our review of !he general application you submitted for approval under rhe South Coast 
Air Quality Management District's Laboracorv /\ppmval l'rogram (SCAQMD LAP). We are pleased to 
inform you that your firm is appro~cd fo1 the period beginning Februal) 3, 2015, and ending Janua1y 31, 
2016 fo r rhe following methods, subjccr to rhe req111rcmcnts 111 the I.AP Cond111ons For Approval 
Agreement and conditions listed in the n11achment to chi~ letter: 

SC/\QMD Mcrhods 1-4 
SCAQMD Method 100 I 
SCAQMD Methods 25.J and 25.3 (Sampling) 
SCAQMD Methods 5 I, 5 2, 5.3, and 6.1 
SCAQMD Ruic 1420/ 1420. I - (Lead) /\mbienl Sampling 
USEPA CTM-030 and ASTM 06522-00 

Thank you for pa111c1pating in rhc SCAQMD I /\I' Your cooperation helps us to achieve the goal of the 
LAP. lo mal!ltain high standards of quality in rhe sampl ing and analysis of source emissions. You may 
direct any questions or information to LAP Coordinator, Glenn Kasai. I le may be reached by telephone 
at (909) 396-2271, or via e-mail al gkasai@aqmd gov 

RF GK/gk 
Ana1..:hmen1 

cc: DipcUl~itr SarJ...ar 

I 50203 1.o;;arionChangc doo 

Slllcernh 1 

_-,:' )' 1"' . 
, ). //,A' 
/ i, /.!. ;.-e , . -

/ ,f'f)v t.y 

,.R ucly Eden, Sc111or Manager 
Laboratory Services & 
~ourcc Test Cnginecring 

A-10 

A-24 



JJ __. 
~ __. 
w 
N 
0 
co 

)> 
I __. 

T' 

i~ 
f § 
[~ 

State of California 
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APPENDIX B SAMPLE LOCATION VERIFICATION DATA 
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RE\tlEW AND CERTIFICATION 

AlJ work, calculations, and other activities and tasks performed and documented in this 
report were carried out under my direction and supervision. 

Edward J. Filadel.fia 
Senior Engineer 

Date _ !_0 __ (_/_f(_ t[_(L ___ _ 

I bave reviewed, technically and editorially, details, calculations, results, conclusions and 
other appropriate written material contained herein, and hereby certify that the presented material 
is authentic and accurate. 

Edward J. Filadelfia 
Senior Engineer 

J J 40985/J< >06£622 .T 

Date_( Ci_J_~;_q4--=---------
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SECTION I .0 

INTRODUCTION 

Carnot was contracted by UC Operating Service (UCOS) to determine the suitability of 
the alternate sample location accessible from the stack inlet duct. Tests were conducted to 
determine the level of stack gas stratification and flow disturbance. The tests were performe.d 
at this location to satisfy the requirements of alternate sample location CFR 40 Appendix A 
Method 1. The tests were performed using the standard methods in Chapter X of the 
SCAQMD's Source Test Manual. 

The flow disturbance and gaseous stratification tests were performed on June 27-28, 
1994. The test program was coordinated by Greg Dee.don of UCOS and Edward Filadel.fia of 
Carnot. The Carnot test team consisted of Edward Filadelfia, Dave Wonderly, and Chris Hone .. 
Un.it operation was established and maintained by UCOS personnel. 

The resu lts of the tests are summarized in Tables 1-1 and l-2. These results sbow that 
the sample location meets the requirements of the SCAQMD and EPA by demonstrating that the 
stack gas stratification is less than 10 % and the average resultant flow angle is less than 
20 degrees with a standard deviation of less than 10 degrees . 

A description of tbe unit is presented in Section 2 .0. Test procedures and locations are 
presented in Section 3.0. Test results are presented in Section 4.0. Tests procedure 
descriptions, field data sheets, calculations, and control room data are included in the 
Appendices. 

I I 40985/R I 06E622 T 
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TABLE 1-1 
sm1f\1ARY OF GASEOUS STRA TIF1CA TION 

COL.MAC ENERGY PROJECT 
JULY 1994 . 
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SECT10N l .0 

Un.it 1 
Parameter % Stratification 

Unit 2 
% Stratification 

S CAQMD Limit, 
% 

0.4% 1.0% 

TABLE 1-2 
SUMN.lAR Y OF FLOW DISTURBANCE MEAEUREMENTS 

COLMAC ENERGY PROJECT 
JULY 1994 

Unit 1 Uillt 2 SCAQ.MD 
Parameter Measured Measured Limit, % 

Average Resultant Angle, Degrees 5.6° 5.9° s20 

Standard Deviation, Degrees 3.3 ° 4.0° slO 

1 !40985fR106E622 T 

s 10 

EPA Limit, 
% 
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SECTION 2.0 

lTh11T DESCRIPTION 

111e ColmaG Energy Plant consists of two 297 Mlv1Btu/hour, circulatli1g bed boi.Jers, the 
combined un.its are designed to produce 47 MW of net electrical output. Each unit is equipped 
with the foUowing poUution control systems: 

J. An ammonia injection system for control of N01 emissions. 

2. Cyclonic mixing of injected ammonia with flue gas to provide for a minimum 
amount of ammonia slip (emission) . 

3. A limestone injection system to limit emissions of S02• 

4. A reverse air bagbouse to restrict opacity and emissions of sulfates and particulate 
to very low levels. 

l 140985/R 106E622 T 
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SECTION 3.0 

TEST DESCRIPTION 

3.1 TEST CONDITIONS 

AJJ tests were perfonned with the un.it operating at full load. Tests were conducted while 
the unit was firing bio mass and operating under nonnal conditions. Un.it operations were 
estabfuhed by UCOS operators. 

3.2 SAM:PLE LOCATION 

Measurements were made from Units 1 and 2 inlet ducts to the stack. A schematic of 
the Sample location is shown in Figure 3-1 . Chapter X sampling consisted of 40 point traverse 
for stratification, and a 42 point traverse for flow disturbances. 

3.3 TEST PROCEDURES 

Tests were performed using methods from the SCAQJ\ID's Source Test Manual These 
methods are contained in Chapter X - Section I for disturbed flow and Section 13 for gaseous 
stratification. Table 3-1 presents the test methods used in this program. 0 1 concentratjons were 
measured using Carnot's mobiJe emission monitoring system. Flow angles were measured using 
a United Sensor JD probe. A description of the Carnot's Continuous Emissions Monitoring 
System and the standard measurement procedures are presented in Appendix A. A summary of 
the procedures used for gaseous stratification and disturbed flow are presented below. 

3. 3. I Gaseous Stratification 

Chapter X (Non-Stalldard Methods and Techniques), Chapter 13 of the SCAQMD Source 
Test ManuaJ defines gaseous stratification as the presence of a difference, in excess of 
l 0 percent, between any two points in the same cross sectionaJ plane. Stratification can be 
detennined for either pollutant gases (e.g., NO..) or diluent gases (e.g ., O,, C02) in un.its· of'_ 
concentration. For this test program, the 0 2 concentration was used to measure the level of 
stack gas stratification. 

l 140985/Rl06E622.T 
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UNIT 

3' 11' 

0 
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UNIT 0 UNIT 9' 11· 
2 0 

STAG 

0 

B 0 

3'>1< >I 
15 1/4' 

EQUIVALENT DIAME7ER = 5. 7 FT. 

t 
UNIT. 

NOTE: UNfT 2 IS MIRROR IMAGE OF UNIT 1 

Figure 3-1. UCOS - Duct Sample Locations 
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7EST DESCRJPTION SECTION 3 0 

Due to variations in process 0 2 concentrations, two 0 2 anal yz.ers were used . The first 
0 2 analyzer was used as a reference point and located at the center of the duct. The second was 
located at 40 traverse poinrs duri..JJg the test. Gases were monitored for three murntes at each 
traverse point. 

Parameter Units 

02 · % 

Flow Degrees 
Angle 

1 l4098SIR106E.622.T 

TABLE 3-1 
TEST PROCEDURES 

COIMAC ENERGY PROJECT 
JULY 1994 

Measurement Reference 
Principle Method Comments 

ElectrocbemicaJ EPA 3A 40 point traverse for gaseous 
Call stratification according to 

Chapter X, Section 13 

3D probe for 1.1 42 point traverse for 
pitch and yaw disturbed t1ow according to 

Chapter X, Section 1 
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SECTION 4.0 

RESULTS 

4.1 GASEOUS STRATIFICATION 

The results of the gaseous stratification tests are summarized in Table 4-1. The results 
sbow that the 0 2 roncentration stratification levels for both sample locations were below the limit 
of 10%. 

TABLE 4-1 
GASEOUS STRATIFICATION 
COLMAC ENERGY PROJECT 

JULY 1994 

Parameter Percent Stratification 

Unit l 0 2, % 
Unit 2 0 2 , % 

4 .2 FLOW DISTTJRBANCE 

0.4% 

1.0% 

The results of the flow disturbance measurements made with the 3-dimensionaJ velocity 
probe are presented in Table 4-2. The results of these tests show that the average resultant flow 
angle was below the limit of 20 degrees with a standard deviation of less than I 0 degrees for 
both sample locations. 

TABLE 4-2 
FLOW DISTURBANCE REWLTS 

COLM'.AC ENERGY PROJECT 
JULY 1994 

Parameter 

Avg. Yaw Angle, degrees 

Avg. Pitch Angle, degrees 

Avg. Resultant Angle, degrees 

Standard Deviation. degrees 

1l40985/R 106E622 . T 

2.0 

-0.4 

5.6 

3.3 

Unit 2 3D Probe 

4.4 

-J. 0 

5.9 
4.0 
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APPENDIX A 

MEASUREMENT PROCEDURES 

Continuous Emissions Monitoring System 

Oxygeo (OJ by Continuous Analyzer 

Three-Dimensional Velocity Testing 
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Continuous Emissions Monitoring System 

0 2, CO, C02, NO, NO, and S02 are measured using an extractive continuous effiJss1ons 
monitoring (CEM) package, shown in the following figure. This package is comprised of three basic 
subsystems. They are: (1) the sample acquisition and conditioning system, (2) the calibration gas 
system, and (3) the analyzers themselves. This section presents a description of the sampling and 
calibration systems. Descriptions of the analyzers used in this program and the corresponding reference 
test methods follow. Information regarding quality assurance info rmation on the system, including 
calibration routines and system performance data follows. 

The sample acquisition and conditioning system contains components to extract a representative 
sample from the stack or flue, transport tbe sample to the analyzers, and remove moisture and particulate 
material from the sample. In addition to peiiorming the tasks above, the system must preserve the 
measured species and deliver the sample for analysis intact. The sample acquisition system extracts the 
sample through a stainless steel probe. The probe is insulated or heated as necessary to avoid 
condensation. If the particulate loading in the stack is high, a sintered stainless steel filter is used on the 
end of the probe. 

Where water soluble N02 and/or S02 are to be measured, the sample is drawn from the probe 
through a heated teflon sample line into an on-stack cooled (approximately 35-40°F) water removal trap. 
The trap consists of stainless steel flasks in a bath of ice and water. This design removes the water vapor 
by condensation. The contact between the sample and liquid water is minimiz.ea and the soluble N02 and_ 
S02 are conserved. This system meets tbe requirements of EPA Method 20. The sample is therr drawn 
through a teflon transport line, particulate fiJter, secondary water removal and into the sample pump. 
The pump is a dual bead, diaphragm pump. All sample-wetted components of the pump are stainless 
steel or teflon. The pressurized sample leaving the pump Dows through a third condensate trap in a 
refrigerated water bath ( =38 °F) for final moisture removaJ. A drain line and valve are provided to 
constantly expel any condensed moisture from tbe dryer at this point. After the dryer, the sample is 
directed into a distribution manifold. Excess sample is vented through a back-pressure regulator, 
maintaining a constant pressure of 5-6 psig to the analyzer rotameters. 

The calibration system is comprised of two parts: the analyzer calibration, and the system bias 
check (dynamic Calibration). The analyzer calibration equipment includes pressurized cylinders of 
certified span gas. The gases used are, as a minimum, certified to 1 3 by tbe manufacturer. Where 
necessary to comply with reference method requirements EPA Protocol 1 gases are used. The cyl ioders 
are equipped with pressure regulators which supply tbe calibration gas to the analyzers at tbe same 
pressure and flow rate as the sample. The selection of zero, span, or sample gas directed to each 
analyzer is accomplished by ·operation of the sample/caJibration selector fittings. 

The system bias check is accompl isbed by transporting the same gases used to zero and span the 
analyzers to the sample system as close as practical to the probe inlet. Th is is done either by attaching 
the calibration gas supply line to tbe probe top with flexible tubing or by actuation of a solenoid valve 
located at the sample conditioner inlet (probe ex.it). The span gas is exposed to the same elements as rhe . 

. sample and the system response is documented. The analyzer indications for the system calibration check 
must agree within 5 % of tbe analyzer calibration. Values are adjusted and changes/repairs are made to 
tbe system to compensate for any difference in analyzer read ings. Specific information on the anaJytical 
equipment and test methods u~ed is provided in the following pages . 
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Method : 

Applicable Reference 
Methods: 

Principle: 

AnaJyzer: 

Measurement Principle: 

Ranges: 

Accuracy: 

Output: 

Interferences: 

Response Time: 

Sampling Procedure: 

AnaJyticaJ Procedure: 

Special Calibration 
Procedure: 

VOP7B· l 1409!R 106£622 T 
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Oxygen (0,) by Continuous AnaJyz,er 

EPA 3A, EPA 20, ARB 100, BA ST- 14, SCAQMD JOO I 

A sample is continuously drawn from the flue gas stream, conditioned , 
and conveyed to the instrument for direct readout of 0 1 concenrration. 

Teledyne Model 326A 

Elecrrocbemical cell 

0-5, 0-10, 0-25% 02 

l % of full scale 

0-100 mV, linear 

Halogens and balogeoated compouods will cause a positive interference. 
Acid gases will consume the fuel cell and cause a slow calibratioo drift. 

90 % < 7 seconds 

A represeotative fiue gas sample is collected and conditioned using the 
CEM system described previously. If Method 20 is used, that method's 
specific procedures for selecting sample points are used. Otberv.•ise, 
stratification checks are performed at the start of a test program to select 
single or multiple-point sample locations. 

An el&trocbemicaJ cell is used to measure 0 2 concentration. Oxygen in 
the flue gas diffuses through a Teflon membrane and is reduced oo the 
surface of the cathode. A corresponding oxidation occurs at the anode 
internally, and an electric current is produced that is proportional to the 
conceotration of oxygeo. This current is measured and conditioned by 
the instrument's electronic circuitry to give an output in percent O, by 
volume. 

The measurement cells used with the Oi instrument have to be replaced 
on a regular basis. After extended use, the cell tend to produce a 
nonlinear response. Therefore, a three-point calibration is perfonned at 
tbe start of each test day to check for linearity. If the response is not 
linear(±_ 2% of scale), the cell is replaced . 
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Method: 

Applicable 
Ref. Method: 

A pp! icabil i ty 
of Method: 

Principle: 

Analyzer: 

Sampling Procedure: 
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Three-Dimensional Velocity Testing 

EPA Method 1, ANSl ASMEPTC 11-1984 

Wben a sample location to be use<l for velocity or particulate tests does 
not meet the traditional Method l cr iteria o·f bei ng at least two duct 
diameters downstream and one-half diameter upstream of any flow 
disturbance, this alternate method is used to evaluate the suitabil ity of the 
location. 

A three-dimensional velocity probe is used to measure pitch and yaw 
angle at a minimum of 40 traverse points for round ducts and 42 points 
for rectangular ducts. If the average resultant angle is less than 20° and 
the standard deviation is less than 10 Q, the sample location is deemed 
acceptable. Velocity and particulate traverses are then performed at the 
same traverse points using standard Method 2 and 5 equipment and 
procedures . 

The instrument measures yaw and pitch angles of fluid flow, as well as 
total and static pressures. 

United Sensor Three-Dimensional D ilectiooal Probe 

Eacb probe has five measuring holes in its tip. A centrally located 
pressure hole measures pressure Pl, while two lateral pressure boles 
measure pressures P2 and P3. If the probe is rotated manually until P2 
and P3 are identical as a readout on the manometer, the yaw angle of 
fl.ow is then indicated by tbe number of degrees routed. 

When tbe yaw angle bas been determined, an additional differential 
pressure P4 ·PS is measured by pressure boles located above and below 
tbe total pressure (Pl) hole. Pitch angle is determined by calculating 
(P4 - P5)/(Pl - P2) and using the calibration data for tbe individual probe 
and interpolating between the bracketing daui.. At any particular pitch 
angle, tbe velocity pressure coefficient (Pt · Ps)/(P l -P2) can also be 
interpolated from. the calibration data and Pt - Ps and Ps calculated . 

Note that this probe also allows foe very accurate gas flow 
measurements, in addition to the EPA Method I procedures that allow 
it to be used for determination of flow angle. 
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Definitions: 
P1 = Total Pressure 
P2 = Static Pressure 
P3 = Static Pressure 
P4 = Pitch Pressure 
P5 ·= Pitch Pressure 

P 1 - P2 = Velocity Head Pressure 

P4 - P5 

Pi - Pz 
= Pitch angle calculated on calibration curve 

Calculations: 

Velocity (fps) in direction of flow 

(
29.92] ( 28.95 l 

Ps MW..,e1 

where: 
Cp = Pitot Calibration factor 

AP = Average velocity, bead, iwg (f !1P)2 

Ts = Stack Temperature, 0 R 
P5 = Stack Pressure (iwg) 
MW,.,.... = Molecular weight, wet 

Resultant angle: 

R = 
cos-i (cos<t>r..R cos4>p,,q) 

0.0175 

where: 
<i>v.R = Yaw Angle in Radians 
<i>P.R = Pitch Ang le in Radians 
R = Resu ltant Angle in Degrees 

Pitot coefficient curve fit eguatioo (used to calculate e-0rrected axial velocities) 

P,-Ps 3 4 

= Bi + B2 ¢p + B3 + <PP + B4 ¢p + B5 ¢p 
P1-P2 
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3-DIMENSIONAL VELOCITY PROBE 
CALIBRATION FACTORS 

Probe B-2455 

Ai 63.09 

A2 23.69 

A3 24.505 

Ai 33 .312 

As 7.5203 

~ 11.669 

B1 0.997 

B2 7 x 10-3 

B3 3 x 10-5 

B4 s x i 0·1 

Bs 1 x i 0·9 

B6 3 x 10-10 

B-i 3 x 10·2 

A -8 
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Appendix B.1 

Quality Assurance Program Summary 

.1 
' 
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QUALITY ASSURANCE PROGRAM SUMMARY AND ARB CERTlFICATJON 

Carnot ensures the quality and validity of its emission measurement and reporting procedures 
through a rigorous quality assurance (QA) program . The program is developed and administered by an 
intern al QA Officer and encompasses seven major areas: 

l. Development and use of an internal QA manual. 
2. QA reviews of reports, laboratory work, and field testing. 
3. Equ ipment calibration and maintenance. 
4 . Chain of custody. 
5. Training. 
6. Knowledge of current test methods. 
7. Agency certification. 

Each of these areas is discussed individually below. 

Quality Assurance Manual . Carnot has prepared a QA Manual according to EPA guidelines. 
The manual serves to document and formalize al l of Carnot ' s QA efforts. The manual is constantly 
updated, and each member of the Source Test Division is required to read znd understand its contents. 
The manual includes details on the other six QA areas discussed below. 

QA Reviews. Carnot's review procedure includes review of each source test report by the QA 
Officer, and spo t check reviews of laboratory and field work. 

n.e most important review is the one that takes place before a test program begins. The QA 
Officer works closely with Source Test Division personnel to prepare and review test protocols. Test 
protocol review includes selection of appropriate test procedures, evaluation of any interferences or other 
restrictions that might preclude use of standard test procedures, and evaluation and/or development of 
alternate procedures. 

Equipment Calibration and Maintenance. The equipment used to conduct the em.Jssions 
measurements is maintained according to the manufacturer's instructions to ensure proper operation. In 
addition to the maintenance program, calibrations are carried out on each measurement device according 
to the schedule outlined by the California Air Resources Board (CARB). The schedule for maintenance 
and calibrations are given in Tables B-1 and B-2. Quality control checks are also conducted. in the field 
for each test program. The following is a partial list of checks made as part of each CEM system test 
series. 

• Sample acquisition and conditiorung system leak check. 

• 2-point analyz.er calibrations (all analyz.ers) 

• 3-point analyz.er calibrations (analyzers with potential for linearity errors). 

• Complete system calibration check ("dynam.ic calibration" through entire sample 
system). 

UOP78- 114-09/R I 06£622 T B-3 
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• Periodic analyzer calibration checks (once per hour) are conducted at the start 
and end of each test ruo. Any change _between pre- and post-test readings are 
recordw. 

• AJI calibrations are conducted using gases certifiw by the manufacturer to be + 
l % of label vaJue (NBS traceable). 

Calibration and CEM performance data are fully documented, and are includw in each source 
test report. 

Chain of Custody. Carnot maintains full chain of custody documentation on aJI samples and data 
sheets. In addition to nonnal documentation of changes between field sample custodians, laboratory 
persoonel, and field test personnel, Carnot documents every individuaJ who handles any test component 
in tbe field (e.g., probe wash, impinger loading and recovery, filter loading and recovery, etc.). 

Samples are stored in a locked area to which only Source Test Division personnel have access. 
Neither other Carnot employees nor cleaning crews have keys to this area. 

Data sheets are copied immediately upon return from the field, and tbis first generation copy is 
placed in locked storage. Any notes made on original sheets are i.illtiaJed and dated. 

Training. Personnel training is essential to ensure quality testing. Carnot bas formal and informal 
tra.infog programs wbich include: 

1. Attendance at EPA-sponsored training courses. 
2. Enrollment in EPA correspondence courses. 
3. A requirement for all technicians to read and understand Carnot's QA Manual. 
4. In-house training and QA meetings on a regular basis. 
5. Maintenance of training records. 

Knowledge of Current Test Methods. With tbe constant updating of standard test methods and 
the wide variety of emerging test methods, it is essenti.al that any qualified source tester keep abreast of 
new developments. Carnot subscribes to services wbich provide updates on EPA and CARB reference 
methods, and on EPA, CARB and SCAQMD rules and regulations. Additionally, source test personnel 
regularly attend and present papers at testing and emission-related seminars and conferences. Carnot 
personnel maintain membership in the Air and Waste Management Association, tbe Source Evaluation 
Society, and the AStvfE Environmental Control Division. 

AGENCY CERTlFICA TION 

Carnot is cenifiw by the CARB as an independent source test contractor for gaseous and 
particulate measurements. Carnot is certified by the SCAQMD as an independent source test contractor . 
for gaseous and particulate measurements using SCAQMD Metbods I, 2, 3, 4, 5, 6, 7 and 100.J. 
Carnot also participates in EPA QA audit programs for Methods 5, 6 and 7. 
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TABLE B-1 
SA.M:PLfNG INSTRUMENTS A.ND EQUIPMENT CALIBRATION SCHEDULE 

As Specified by the CARB 

Instrument Frequency of Standard of Comparison or 
Type Calibration Metbod of Calibration Acceptance Limits 

Orifice Meter 12 montbs Calibrated dry test meter ± 2 3 of volume measured 
(large) 

Dry Gas Meter 12 rnontbs or CaJibrated dry test meter ± 2 3 of volume measured 
when repaired 

S-Type Pitot 6 months EPA Method 2 Cp constant ( + 5 % ) over 
(for use with working range; difference 

EPA-type between average Cp for each 
samp) ing train leg ·must be less than 2 3 

Vacuum 6 months Manometer ± 3% 
Gauges ~~ . 

Pressure 
Gauges 

Field Barometer 6 months Mercury barometer ± 0.2" Hg 

Temperature 6 months NBS mercury thermometer ± 4 °F for < 400°R 
Measurement or NBS calibrated ± 1.53 for > 400~F 

platinum RTD 

Temperature 6 montb.s Precision potentiometer ± 2 % full scale reading 
Readout 
Devices 

Analytical 12 months Should be performed by ± 0.3 mg of stated weight 
Balance (cbeck prior to manufacturer or qualified 

each use) laboratory 

Probe Nozzles 12 Months Nozzle diameter check Range < ± 0. I 0 mm for three 
micrometer measurements 

Continuous Depends upon As specified by Satisfy all limits specified in 
Analyzers use, frequency manufacturers operating operating specifications 

and manuals, EPA NBS gases 
performance and/or reference melbods 
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TABLE B~2 
EQUJJlMENT MAINTENANCE SCHEDULE 

Based on Manufacturer's Specifications and Caniot Experience 

Performance 
Equipment Requirement Maintenance Interval Corrective Action 

Pumps l . Absence of I eaks Every 500 hours of J. Visual inspection 
2. Ability to draw operation or 6 months, 2. Clean 

manufacturer whichever is Jess 3. Replace worn parts 
required vacuum and 4. Leak check 
flow 

Flow I . Free mechanical Every 500 hours of 1 . Visual inspection 
Measuring movement operation or 6 months, 2. Clean 

Device 2. Absence of whichever is less 3. Calibrate 
malfunction 

After each test, if used in 
H2S. sampl ing or other 
corrosive atmospheres 

Sampling 1 . Absence of As re{}uired by the As recommended by 
Instruments roal function manufacturer manufacturer 

2. Proper response to 
z.ero, span gas 

Integrated Absence of leaks Depends on nature of use I. Steam clean 
Sampling 2. Leak cbeck 

Tan.ks 

Mobile Van Absence of leaks Depends on nature of use 1. Change filters 
Sampling 2. Change gas dryer 
Systems 3. Leak check 

4. Check for system 
contamination 

Sampling Sample degradation less After each test or test series Blow filtered air 
Lines than 2 % through line until dry 
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State of Ca_l iforni a 
AIR RESOURCES BOARD 

Executive Order G-94-028 

Approval to Carnot 

A-53 

To Conduct Testing as an Independent Contractor 

WHEREAS, the Air Resources Board (ARB), pursuant to Section 41512 of the 
California Health and Safety Code, has established the procedures· contained 
in Section 91200-91220, Title 17, California Code of Regulations, to allow 
the use of independent testers for compliance tests required by the ARB; and 

• 
WHEREAS, pursuant to Sections 91200-91220, Title 17, California Code of 
Regulations 1 the Executive Officer has determined that Carnot meets the 
requirements of the ARB for conducting ARB Test Methods 1, 2, 3, 4, 5, 6, 8, 
lOi anq 100 (NOx, 02) when the following conditions are met: 

L Carnot conducts ARB Test Method 100 for 02 us-ing -a Teledyne 326 analyzer 
with either a AS or a Bl sensor, or a paramagnetic analyzer: 

NOW,· THEREFORE 1 BE. JT ORDERED that Carnot is granted an approval, from the 
date of execution of this order, until June 30, 1995 to ·conduct the tests 
l isted above, subject to compliance with Section 91200-91220, Title l}, 
California Code of Regulations. 

BE IT FURTHER ORDERED that during the approved period the Executive Officer 
or his or her authorized representat ive may fie ld audit one or more tests 
conducted pursuant to this order for each type of testing listed above. 

: . 77.; 
Executed thi s2 / day of 
California. · 

1994, at Sacramento, 

James J. Morgester, Chief 
Comp l iance Division 

-· 



STATE OF CALIFORNIA 

AIR RESOURCES BOARD 
2020 L STRECT 
PD. llOX2815 
SACRAHENTO, CA 95812 

Mr. Michael L. Schmitt 
Carnot . 
15991 Red Hill Avenue, Suite JlO 
Tustin, California 92680 

Dear Mr. Schmitt: 

July 8, 1994 

Testino Aooroval 

ffECENEo 

JUL 13 m4 
CA fl Nor 

~e are pleased to inform you that we have renewed your approval to 
conduct the types of testing listed in the enclosed Executive Order . This 
approval is valid · until June 30, 1995 during wh i ch -time a f i eld aud it of 
your company's testing ability may be conducted. We have also enclosed a 
certi.ficate of approval. 

Should you have any questions or need further assistance, please 
contact Ms. Kathryn GlJgeler at (916) 327-1521 or Mr. David Tribble at 
(916) 323-2217. All correspondence should be addressed to me at the post 
off ice box above. 

Enclosures 

cc: Mr. Ed Jeung 
Department of Health Services 

James J. Morgester, Chief 
Compliance Division 

Air and Ir.dust1ial Hygi2ne Labo~~tcry 
215] Berkeley Way 
Berkeley, California 94704 

~· 



~~~~~~~.~~ 
ames J. Morgester, ChJef 
Compllance D1v1slon 
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Laura McKlnney, 
Cert1llcatlon and Invesugatior 
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CARNOT 
SPAN GAS .RECORD 

CLIENT/LOCATION: UC.05 -C.O)Mt:,. c. DA TE: __ C_l_>-_7_/_<r_f-_r __ _ 

C-l ( BY: ____ ~-'------

SPAN CYLINDER AUX. SPAN CYLINDER 
GAS 

CYLJNDER NO. CONCEf-ITRA TJON CYLINDER NO. CONCENTRATION 

ZERO 1 (.Cr<rj ~ 

NOx . - ?J Al )5J ~ . g 7, )<I (J rtL f')._q. () ~ 

02 )Q\_./"" ·64-5 'id-7 r. '7 71 fJ L.no'-J- 7'3 / 

co 
-

" 
.. C02 A-'--""' o<i57J.. 7 

2 ~.c/7 IAL4-1057~7 

so1 ; . .. 
22 

.. 

CARNOT 
INSTRUMENT LINEARITY 

.. 

. . 

o, 

ANAL Y2ER RANGE 0 -') s-
SET TO HIGH STD 

?-o· / (80-90% OF RANGE) 

AC1UAL VALUE OF 
lc~.1c: LOW STD 

AS-FOUND LOW STD 
/d-.s-s (50-60% OF RANGE) 

DIFFERENCE IN ·010 o.<; OF FULL SCALE 
a 

% ERROR CALCULATION: 
(AS FOUND - ACTUAL VALUE OF SPAN) 

RANGE 

ANALyzER 

co1 co NOx 

- .- o-tow 
; -

- 20~.~ ,,.- -
---- - ~7. 7' ( 

- - 4 ~ I 7 
--- - -t- l. 3 

.. - .. 

x 100 

AUOWABLE DEV/A TION IS 2% OF FULL SCALE (2 SQUARES ON STRIP CHART). 

4 7. 5 ( 

/ 1 !/<) 

/),/(.,., 

.. _...._...... 

501 

-

-

-

-

---
' 

l ~~~==;:::::z:;:::;=====~,, ~· r~A n:~"'T .._~ 
PMF-009 ~.J ~I 

) 
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CARNOT 
SPAN GAS RECORD 

u c ~ s CC/ f n C\_c_ or '2... 5- 9 r 
CLIENT/LOCATION:--------------- DATE:--------

BY: __ V..;:__·_V_. ___ _ 

SPAN CYLINDER AUX. SPAN CYUNDER 
GAS 

CYLINDER NO. CONCENTRATION CYLINDER NO. CONCENTRA noN 

ZERO 

NOx AP.L) S-&) ~g. )'( A A L/'2 '-! 0 0 

02 A<.~ - c 4 f"'tz~l p. 1 JI AL~?l-, 

co 

co2 

so2 

CARNOT 
INSTRUMENT LINEARITY 

o. 

ANAL YlER RANGE o- --z. s--
SET TO HIGH STD 

20. 7t.r (80-90% OF RANGE) 

ACTUAL VALUE OF 
I '2.. 4 s-LOW STD 

AS-FOUND LOW STD 
/ 'l. r~ (50-60% OF RANGE) 

DIFFERENCE IN % 
OF FULL SCALE . ) % 

%_ERROR CAL CUL.AT/ON: 
rAs FOUND. ACTUAL VALUE OF SPAN) 

RANGE 

ANALrzER 

co, co NOx 

0-1 o~ 

~8· ~ .... 

'-(7, 'I 
,, 7. c; LJ 

.s-% 

x 100 

ALJ.OWABLE DEV/A TION IS 2% OF FULL SCALE (2 SQUARES ON STRIP CHART). 

'-ti. S-1 

(~.'-({' 

so, 

~ r-========~::::=:::::::=t::c:::::::;::i=====~::r:z=::J r A 0 ~":'T u:'' '~11 
"p;..v::.o:i!I ~'t\-.J I 

} 

L 
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CARNOT 
CEM PERFORMANCE DATA 

CLIENT/LOCATION: _l)_c_G_CJ_-_~_)_~---C _______ DATE: _G_(_~_8('_~_f-_ __ _ 

BY: ______.__4 --+-+--
ANALYZERS: NOx 

MODEL: /0 s 

LENGTH: 0/ 4-/ CONDENSER-VACUUM SIDE (CHECK Fl.OW): L/ 
LINER MATERIAL: S5 57 CONDENSER-PRESSURE SIDE (CHECK FLQy..'): v 
HEATED PROBE (YIN): l'-"u /VV CONDENSER TEMPERATURE: 40 
HEATED LINE (YIN): 

~ y~ 
.FILTER CONDIT.ION (COND. OR DATE LAST:_: 

CHANGED): S (.) {f-(tj (_.-

~-~~W!l,f .:: > ~L . ::~: ... .,,·--.·~ . ... <_~ :·:;.-·~;· , ... 
LENGTH: PRE· TEST (cih): 0. 0 o.o .. 
LINER MATERIAL-: POST-TEST (cfh}: 

SYSTEM BIAS LINE: LEAK RATE(%)"' 

· .,: POST·TEST (cfh) OO _ 
SYSTEM FLOW RATE (cfm) x 60 x 1 - __ % 

JN SERVICE (YIN): Y(...0 , HIGH CALNOx 

KNOCK-OUT CONDITION (CHECK Fl OW): . ~ HIGH CAL NO (AS FOUND) I 

COOLANT: l=-C- c LOW CAL NOx 

LOW CAL NO (AS FOUN::.:D)'..--====='===-....J 

. .. <ff!WfAtiiittle(llJtiffift!S,. _ .. <> • • .. • ' ,', 

SAMPLE PRESSURE: SYSTEM RESPONSE TIME CHECK 

SAMPLE VACUUM: UPSCALE: sec. 

NOxVACUUM: DOWNSCALE: sec. 

'.:::!--

-' 



IB Scott Specialty Gases, Inc. A-60 

260'.lCAJON BOULEVARD, SAN BERNARDINO, CA 92<:11 (~) ee7-2571 FAX. (909) e..97-0549 

CERTIFICATE OF ANALYSIS: EPA PROTOCOL GAS 

Customer 
CARNOT 
RJCK MADRJGAL 
l 5991 RED l ITLL A VE 
rusrw. CA 92680 

ANALYTICAL JN FORMATION 

Ausy Uibonitory· 
Sc.on Specialty Gac;es 
2600 Cajon Douk"ard 
San Bl!l'Tll!Idlilo. CA 92 4 I J 

Purcbast Order 
Project# 

I!-! IR 
.10.180 (){)) 

Tilis catification \l:as ~onned according to D' A Trauability Protocol for Assay and Ccrtificatioo of Gaseou.~ Calibration 

Standards; Prcic~ure G J; Sepwnba l 993. 

Cylinder Number ALM045 739 Certification Date 03-J 5-CM Elp. Date 0:-! 5-97 
Cylinder Pressure+ 2000 PSJG 

ANAL YZI.D CYLINDER 
Components 
(CARBON DIOXIDE) 
(OXYGEN) 

(Nirrogen) 

~°"""' l>\C r.,.,,, cylin~ ;=<SU<: i< 1-d<Y«' l!>O poi'-

Certffied Coocenrnition 
JS.16 % 
12AS% 

Balance Gu 

AnalvtiCBI Unceruintv• 
±I% )'.'JST Tnceable 

• Amlytioo.l UOC'C'l>lioty is mchuiv..- of~ kn°"1'1 aror """'= uiiich >I I= in::lutb :-:fe-cnct :-~d r:mt" .!: ptttUion afthc m=cncn1 proc= 

REFERENCE STANDARD 
T "peJS lilll p I e No.. 
GMIS 
GMIS 

E~piration Dste 
06-94 
06-94 

INSTRUMENTATION 
In.rtru.me.o tlM OdeUSe rial # 
C02:Honba I OPE-I 35C I 56553902 
02Horiba I OPE-335 I 850557042 

Cvl.inder Number 
A018082 
A6513 

Last Date Cali b nite-0 
02-22-94 
02-25-94 

Concentration 
l &.97 % C02 IN N2 
12.45 % 02 IN N2 

An alvti CB I Prill ci p Je 
NDIR. 
Magneto pneumatic 

ANAL VZER READJNGS (Zr-Zuo Gas R~Refcnnce Gas T~Tcst Gas r-Corrdation Codfidcn!) 

Components First Triad Analysis Calibration CurYe 

0.. le 03-1.5-9'4 

Ll" 0.00 

Rl- 97.0 

Rcspoe>< Un.It..: m>' ~Unit.a: mw C-.:rnintioo= 

A =().00000791& 

B --0 00020G2 

+B -+<:x+D 

Spoci~ ~· 01~: 

Rl"' 97.0 TI• ~S.9 

z:?· o.oo n- t~' 

z.J., 0 .00 nc 8!.8 ru~ 97 0 

... vi. <:'.1Jf1t. Qf~~- l~.tcS~ 

Dale: 03-l'.>-94 

n- o.oo 
R2• 9-1. l 

ZJ~ 000 

Re..poca>< Unlt&: "'" 
R.1•941 TI•49S 

n- ooo n- 49.£ 

n- 49 8 RJ• 9'4. l 

A '"f· Con e_ or Curt ~1. 

Rl~ no 
n- n-

Z..3"' n= 
A"?- lfa.nt- ~r c~ 0.1. 

~Uoiu:mv 

ru~ n-
n- n-
n- R.}.-

AVJ- Con e.. ofCU>l Cyl 

0.LC: Ropot- Uo.tt>:""" 
z:i- Rl- n-
RlQ u~ Tir 

u- n- RJ• 

A•-i:. Cone. or Cllft ()1. 

c =-0. l 00) 

D '°--0.0001333 

COl><:U1lntioo= 

A "'().2500 

ll--000Ht6 

.i 



.1 

... 

Iii Scott Specialty Gases, Inc. A-61 

'lf>X) CAJON BOULEVARD. SAN BERNARDINO. CA 91411 ~} 887-2571 FAX: (ro3) 687-0549 

CERTIFICATE OF ANAL YSJS: EPA PROTOCOL GAS 

Cwtomer 
CARNOT 
RJCJ< MADRlGAL 
J599J RED Hill AV[ 
SUIIT l 10 
TUSTIN, CA 926RU 

ANALYTICAL INFORMATION 

AIU) uboratury 
Soot1 Specialty Ga.~s 
2600 Cajon 8oule1·11Td 
San Bema:rdino, CA 9241 l 

P11rcbuc Order 1914 
Project # >Ck'67 CI09 

This ccni (icruion was poformeJ =rding 1D EPA T ractl!hiJity Protocol For Assay and Cenification of Ga.<;cXJU5 Calibration 
St.!wdards, Procedure Gl_; Sep(Clllher J993. 

Cylinder Number AlM04.5927 Certific.tion Date 03 -:-0.-94 hp. ~l.e 03-30.-97 
Cylilider Pressure+ J 90Ct PSJG 

ANALYZED C\'1.JJ\"D ER 
C<>tnJtOOeitU 

(CARBON DIOXIDE) 
(OXYGEN) 

Certified Co1!cc11tratio11 
2l.·.i3 •1. . 

8.937 ·~ 

Aruih'tical Uncertainn• 
:i: I •/,.NIST Tnccable 

.. ~· ·; 
- . • Do - - ..t:n ~i;,xi.,, ~ ;, bcb«o J ~ p.;g. 

.: " 

_:.. .. ~ ... 
• ..!::-•• 

·-' ·: I 

·.· ;. . 
:,-.... 

.. , .. .. 
~ -

t.:- · 
~~ ... -

.. -:.;;. ~ 
• ;. ....__ --... -~ 
~~' 
:L 

h .. -.· 
·· . . 
: ~ 1.. 

• ~t>c=J ~- is i.oclurivt of =W bovro cro: .o<r= 'Wbid> al )C2'!1 ioclv<b n:fcrcncc =Wrd c::m:r If-. preciDon of the~~ 

REFERENCE ST AND ARD 
T\'i>#Sa.mple No. 
CRM1675 
GMIS 

E:rpiration I>ate 
06-94 
06-94 

INSTRUMENTATION 
l.ttrtromet>t!Model&riaJ fl. 
C02"PIR.2000-AClJ13LEND 
021-Jonba I OPE-335 / 850557042 

C'dmder Number 
AUAOOl 136 
AJ0868 

Last Date C£librated 
03-24-94 
03-30-94 

Couc.entn tion 
14.08 %C02/N2 
9.520 % 02/N2 

.AnaJ\.-rla.I Prilldplt 
NDJR 
Magne1opneamatic 

ANAL VZER READINGS (Z?'Yro eri R-R.cfcrmce Gk'! r-Test Ga5 t-<:orrcb:OOc Coemdes>t) 

First Tried A.r11.fysi1 

D.Lc: ~~.., ~Uoitc~ !>Mc:: ~~,,.... ~ 

u- C.00 RJg 72.9 n- 9U z.1- RJ- n- A --0. OOXIOOl 9-Q 

Rl= TH z.i... 0.00 n- 92.2 lU- :z::i- 'Qc B ~.0Xo01V75 

Z3• o.c.o n~ 92.2 JU- 72.9 D- n- It}" c =() 001 ~02 

A' "I- Ceoc. r>f C"" Cyl ::l-43 y, A "I- C.-. of C- Cyi. D-=-O.ot535 

E-<>~2 

!:J=· 03.:;o.51-: n...,-... OulU: ..... l>s1.c ~Vo.iu.:- ~ 
2.1= (• <Y.l Rl~ 953 n- 89 ... z;i- R..Ja nc A c-0.09999 

Rl>< 953 n~ 000 n¥ 89-4 JUc n- n~ B =<l<~275 

Z3= 0.00 n- 893 JU- 953 n- n- JU.a 

A'1:- C-c. oJ' C"" C;-1. !937 '>', A>-g.~ofC-~ 

Oa1c: Ra.i>- U<>ID-" m~ 0-, ~~- 1~--· z:1- ru- n- ZI• ru- nc 
JU- n- n- JU- Zl- n-
ZJw D>< JUc D- D= ~ 

7/--6) ' 

Analyst 

+£ 

Ax• B 

\ 
·.-..:,,.. 

j 



...... 

i 
~ 

~ 
(.) 

!! 
B 
t: ,,.. 

'. 

/ 

'f.· 

.}. 00 

A-62 

CARNOT 
3-Dll\1ENSIONAL VELOCITY PRODE CALIBRATION 

PITCH ANGLE vs. Fl 
PROBE ID: D-2455 

l'I - (1'4 -l'S}l(l'l·I'l) 

Pilch Angle = 63.09X + 2 3 .69X"2 - 24.505X"3 - 33.312X"4 + 7.5203X"5 + 11 .66 



I. 

• 

-60 

A-63 

CARNOT 
3-DIMENSIONAL VELOCITY PROlJE CALIDRA TION 

F2 vs. PITCH ANGLE 
PROBE ID: D-2455 

l.2JO 

• 

rllclt An£1t 

40 
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APPENDIX C 

DATA SHEETS 

C-1 

A-64 

,• 
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Appendix C. J 

Sample Locations 

A-65 
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CARNOT 
SAMPLING POINT LOCATION DATA - EPA METHOD 1 

u~ - 0/1<-1..c (_ PL.ANT: _______________ ~ ?(-DATA BY: -~e_._ _______ _ 

DATE· ____ b_f_;2_7_/_<7_? ________ _ 

TEST LOCATION: __ u_·r-<_1 ·_+ __ 2-___ c::;'.)._u_<-_-r __ _ 

t )~cL 
I 

f 7 
( !I 

_) ) 0 14 
c:> ".7 

r:Jlr 
D c.. 
o D 
o~ 

I 0 (?" ' 
I 

l 

Diagram of Sampling Location 

SAMPLE %OF 
POINT DIAMETER 

UPSTREAM DIST./DIA.:_·_1 _7_/ ___ _ 
DOWNSTREAM OIST./DIA.: _)_/ ___ _ 

Q/,--

COUPUNG LENGTH:~-~[)_~---

NO. OF SAMPLING PTS.: tf- L__ . 

A 7 t:,. 'I. \ 19 r,,-
ST ACK DIMENSION: _4-" ___ ,_ \ __ 

STACK AREA. FT2: __ "!J_8_, _8 __ _ 

' INCHES FROM WALL PLUS 
COUPLING LEN.GTH 

I 
L_ 

) ; 

. q-

'i . . 

? .. 

I 

lN. FROM IN. FROM 
NEAR WALL NOZZLE• 

7 . Cf- } I, ~(_ 

(0. ~ ( j. ~ 

t7 (if-- ?-~. l<L 
7- f-. ); 

1 c.) <!J. ~J' '?'.C 

?;. I, ) q. s;, 7( 

Pf0 $J..r5) 

. . 

.' 
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Append ix C. 2 

CEM Data 

A-67 



CARNOT 
CONTINUOUS EMISSIONS MEASUREMENTS 

cu ENT. ___._.U'--c_u_,_T_-_Co___,.,.'--~-[A..Al,---<--____ _ AMBIENT TEMP .. DB/\AJB: ,........ J I L 
DATE : __ C?_(~_~_Y_f-...,..........,.-::-= ___ _ 

.-c- /!:_"'~ 
OPERATOR: ______ _____ _ 

BAROMETRIC PRESSURE: -;}. tJ · 6 c) 

DUCT STATIC PRESSURE : - Or J 
TEST LOCATION: _U_i...;_r_-f_f __ {)V_lf_Jd-____ _ FUEL: __ ~_--'·~___;;;_--"---------
TEST NUMBERS: 1--1- fa1rr-Y 

SAMPLE Q.eF-DRY. UNCORRECTED 
CORRECTED TO 

TEST SAMPLE POINT/ _
0/o _ _, DRY 

NO. TIME CONDITION 
02 82 co NOx NO N0

2 
so2 co NOx so2 

A~ %: 2- b -

/-/ ~ . A 5 6, 7 (., j 

I~ - ,q 4- /,l. 7, ( 

~ IJ) &,; · l,~ . -: 
~ 1o ·t11i (0 

I ?, 2-

~ 1; , ff I /} / ?Jo 

~ ~ GS- C,) ~.-!; I 

~ ~ [j 4- 07 t.7 
~ ~ ~ f)6- ~7? b,l 

~ ~j_ c..3 b. 7_ 

~ ( {);( (j,~ rt. c;--

I 
.. 

... 

COMMENTS: 

[-



CARNOT 
CONTINUOUS EMISSIONS MEASUREMENTS 

CLIENT: ___;(_),.-____L-Q _ _,,_~_-_Lu __ ) ~------ AMBIENT TEMP., DBMS:--------

DATE --~--+-(_/----'J'~6-<f= ____ _ 
?'p-

OPERATOR: ____ c...-________ _ 

BAROt~ETR!C PRESSURE: _______ _ 

DUCT STATIC PRESSURE: _______ _ 

TEST LocAT10N: __ V_tU_r_r __ I ____ _ FUEL: ~/._) Av. -
TEST NUMBERS: __ _,_/_~__,/1-----"-5/_,.___,_-r __ _ 

·. SAMPLE /2.cr= DRY, UNCORRECTED 
CORRECTED TO 

TEST SAMPLE POINT/ _%___,DRY 
NO. TIME CONDITION 

02 -02 co NOx NO N0
2 

S0
2 

co NOx so, 

~ I ~ 6,l ~s- -

~ ~ c £{- G,3 (;.]__ 

~ C-3 ~,(--C/4- ......... 

/4ob CL- 6/J '·'t 
.\ 

Q' ob i 

~ {,'/ 6~1 "7 
.. '.· · 

I~ b/_( ~, ps- C,I 

~- Dt!-- -C/? {, ~ 

JJ!f;; D'?J C:..! (. 7 

~ ,_ DJ---- 6,& 6. '5 
) '? )f I ./ 

~7 ()/ C,7 (. 'j 
I , 

.. . 

COMMENTS: 

I 
: . l.l!..::::&;" $2! 

PMF-013 
.} 



CARNOT 
CONTINUOUS EMISSIONS MEASUREMENTS 

cu ENT: __ l/<_CcJ_~__,~,.__-_(_0_)1..-c__,_c ___ _ AMBIENT TEMP., DB/WB: --------

DATE: ------=G,::...+f-~--'1..~Q,,,_../....:....9' .......... ~---___,._.. BAROMETRIC PRESSURE: ______ _ 

OPERATOR: _ _ _ ~~~~------ DUCT STATIC PRESSURE: -------
TEST LOCATION: U.v' f- l Ou f-/~ FUEL: _ __________ _ 

TEST NUMBERS: . {-I- 51~ 

SAMPLE (2-lr- DRY, UNCORRECTED 
CORRECTED TO 

TEST SAMPLE POINT/ _%_,DRY 

NO. TIME CONDITION 02 07 co NOx NO N0
2 so2 co NOx so

2 

. I 

/_/(. ~ E-CJ I to b,~ --
' . 1z . ~~</- -~lo b,.la .. ......... : . . ·-

I~ e,~3 0·.( b.b >3> """'-··· . 

~ 
. 
·c-2- ~( b,g 

····J '": 
-~ 

I~ -c~r '!? 6,l . , ..... 

·~ F-r-; . l(<;; l _c;-

~<f_ LF-4- (_2 
' b.)-

(~ 
' )J- F~~ ~j' 6.)J 

.. ~~ F''-- 6.'t. bf~ 

~ ~ }--( ,,~ ~- ~ 
~ '/ ~ -( b-<!J _C.,) 

)(S ~ l%.1 Xt I 
I .. 

.I ' 

COMMENTS: 

J 

:~ 



CARNOT 
CONTINUOUS EMISSIONS MEASUREMENTS 

I J (_ C) (~ / ~ )_ ~ LA . ' 

CUE NT . --'-V-~>--~~-'-v1...U_ ~------ AMBIENT TEtJiP., DB/WB: - -------

DA TE : --~-~(~if_X,_,_,_/_7_(-_ ____ _ BAROMETRIC PRESSURE: _ ______ _ 

I/ F-QPERAT QR: ___ c..-_________ _ DUCT STATIC PRESSURE: --------
TEST LOCATION: _ _ 1--_~ _J-_---_ (_e_/1--'-____ _ FUEL: ------ -------
TEST NUMBERS: - ---- ----- -

SAMPLE DRY, UNCORRECTED CORRECTED TO 
TEST SAMPLE POINT/ (lfF _%_ ,DRY 

NO. TIME CONDITION NOx NO N0
1 02 o~ co so2 co NOx soi 

}'(S ~ :~ ?-- '/0 P.9- -

~ 
/ 

F£. 7.o ·7,0 
. , 

~ 1 I- 4-- Co.4- b,J 

~ ~ 4' ,. f) 7,~ 7,J_ 
... 

~ F 2- 21.c 7/u -
, ... 

~ ,p I r;,; l, .7 
q']t 
~ §;_~ &,S- t.) 
t/)~ e ;._·<1- l.1 5, &> ~-, /) / 

~ I 
6 -3 /,/ 7. ( 

~ Jc !J 
/3_-2 ~,/ ; , o 

I~ "7 
e~; b.I· G.S 

.. 

-
COMMENTS: 

: 

-



CARN OT 
CONTINUOUS EMISSIONS MEASUREMENTS 

CLIENT: __ U_c_·c_)_c;-_-_(_o_/ /._v\_c;~<~---- AMBIEt.../T TEMP. DBM'B: --------

OATE: ___ C_('_?-_ff----1/..----<i</-____ _ BAROMETRIC PRESSURE: _______ _ 

OPERATOR: ___ e_C-_______ _ DUCT STATIC PRESSURE: _______ _ 

TEST LOCATION: __________ _ FUEL: --- - ---------
TEST NUMBERS: 

SAMPLE ~DRY.UNCORRECTED 
CORRECTED TO 

TEST SAMPLE POINT/ _
0/o_,DRY 

NO. TIME CONDITION NO 02 ;02 co NOx N0
2 

so
2 co NOx so, 

?---c ) 10~ D-s.-- 0.1 /C ., . - 01 2 I - .. 

~ .~ "p -</- &' ,'; ~1-
. -;:,u-. : 

~ D --~ ),~ 7 ,-;. 1-- . 

! ~ D~ )_ 1,1 ' /l ···:.&· · 

~ 
-

ll J A- P- ( 7u ?c ~ -/ J"' 

~ .c ~ :;---- -&,~ I t_ (,/j 

~· ~ 
. C- <L ~,Ce l ,J, 

~ I 
L-} &'.) .{ {_ 

~~ (_ - '), 6,1- c., 1--
~ I 0 ~ 'i C-( ./.4- 7.-c:;-

,. 

' 

COMMENTS: ~ 

; 



- I 

CARNOT 
CONTINUOUS EMISSIONS MEASUREMENTS 

CLIENT: _V_(_o_S_-_Co~_) !A._c.:->.-~-----
DATE: _ _ _ G_(_'J_c:ff_ ?_(-_ _ ___ _ 

OPERATOR: ___ ?i_-/-;-_______ _ 

TEST LOCATION: __ c;u_+_J(_+-__ ft_~-----

TEST NUMBERS: d_ ~ J.-- ST 

AMBIHff TEMP., DB/WB: _ __.(_O_c:;~----
9-'7. c., 'l._ BAROMETRIC PRESSURE: ____ , ___ _ 

DUCT STATIC PRESSURE:-------

FUEL: __ 6o-"'--~---------

SAMPLE 4- DRY, UNCORRECTED 
CORRECTED TO 

TEST SAMPLE POINT/ _%__,DRY 
I 

NO. TIME CONDITION 
0 2 )2 co NOx NO N0

2 $02 co NOx soi I 

~ 
I 

)j,-~ (7Jj) {, ( 
I 

1- - I 
~ &-<!-- t,,, 2 ~ ·3 

~ (fa PJ~? &,<) &. c 
;;g; 

)~ 
6 -'1., ~.7 l ~ g 

~ b/( C,, ( &·7 /. 

~ J -' 4 - 5' /1! 7,3 
-~ 

i L'<" ft--</- &.! GtJ 

~ }<(, 14- 7 7.F- 1/ <)-

1%1 tA-)_ {:J 6.o 
~ /, - /4 -( b/f--- 6. 6 

<Jr~ ~ I.~ l ~ v 
I I 

~ 

-_ ......;_ -
COMMENTS: 

I 

·-

PMF-013 
,• 

\:~ 
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Append ix C. 3 

3D Flow Data 

A-74 

: : 

'.'l ' 

; 
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A-75 

CAR.NOT 
3- DJ M ENSJONAL VELOCITY DA TA 

Client1Loc;ilion 1) C V'S ---=---------
SJ mp 1 c Location: UtA. t + c v ~ .-- k. +--

--------~ 

Un.it :-Jo: _________ _ 

Te51 ~o: I - > - "_B,, 'D '---!Ar-~~ 
Barometric Pressure (in Hg): _____ _ 

Static Pressure in Sl<lek (i"·g): _____ _ 

Y:iw Angle 

Time Port Point (Degrees) 

1) 7 - ( (J 

( r- 6 
· ) ~ <) 

/2/ <) lr 0 
.. 

.1 - ( 

7. a 
.. 

( 0 " 

qc 7 . -/1lJ 
Lt' c b 

'ro 
s-- - ~--

y £) 

1 -i- ) 
?. +8 

( -J- I o 
f 7 .7 ..._ C'.) 

("' ·~lo 

-~ ..... 6 
7 - 8 
.7. 0 

I '2:-- t-1 

0Jte· 6- '2 ? ~ '7 </ 

Da1a T;ikcn By:_ 1) __ ~_.;;;:,._C._J_0_~-_;:;_,."'------
Test Description:_) - l) -iv c..z.,· C vY E' ----'-------
Pit o t LD. No.: 

Pre-Test Leak Check 6 
· k. 

Post-Test wk Check: 0. ~ 
---------~ 

\'elocitY I Pitch Temperature 

{Pl-P.2) tP~-PS) (f) 
I <rs- 0 Lj f 1 

e L(} 6 l/ ( 5 
., Lf) ..:/. 0 l CJ f t-( 

• t__( G --4- . c l Lf I Lf 

-) 4 . +-. 0 ( Lj ( b 
. ') 4( .j.-0 L.f ( ( 

. -'1 I .+ .0 I Lf I<). 

- '-( ~ .fJ·y L/I) 
·)) - - o'"L L( I b 

oJ7 -Do l/ / /' 
~ 7} 0 t.r Ii . 

t..; ( --r G I i.( r I 

• L; J.. oL. L/ / 7 
.f) + ( 0] <-( // 
"~ (; 0 c_; I o 
. :>! G L; ( 1 
.· L/ g- CJ L/ 17 

f--

. ~ (( - . 0 (._ Lj (I 
,,_L G' ./-- o<; l/ I 7 . -· -

·.'l__ · b -l-.o) Lj 17 
( r -t· rs .? 8 .-f-.c;t Lj / 7 ( 

I .. ' ... . . 
Nol< Clockmsc mlation of !he pml-< corrcspon<B to a PD"'"''"'. an;Je > 0 m > 90 degcJ 

' ._ .. 
~D _DAT A.XLS 

2/l ~/9~ 
8 03 pj,~ 



r;o. 
: _!..~ -.· 

ClicnVLocation 

Sample Location: 

CARNOT 
3-D1MENS10NAL VELOCITY UATA 

U C d S Co ( ~~ D:i1e: C~ L f 

A-76 

0 i.... t. -( / C"" -Yl..e,-1- Da1a -T::i_k_cn-B-~-: '<:~.J)~-o.---e----,-U-.----

Un.it No: _ __;_/ _________ _ Test Description: > - V 
------~----

{- .r '..-"'f r J \ 

Tes1 No: / - ) - ) D , 4 v- c.__-€' v--\ (? Pi 101 l D. No.: ____________ _ 

Barometric Pressure (in Hg): ).... Cr · ~ 0 Pre- Test Leak Check 
----~-----

Static Pressure in Stack (i"·g): _____ _ Po s 1 -Tc s1 Leak Check: 
--------~ 

Time Port 

A 
Point 

7 

)"; ' 

Y3\\' Angle 

(Degrees) 

- I" 

6 

Velocity / 

(Pl-P2) (P..f-P5) (f) 

Pitch Temper.it ore 

, L; (Y" - . 0 "J l./ ( J' 
c; .o . , ~ - . a s- y I g 

7 --.. lJ . ') ·- , o I L( 1 1f 
c (') , h .~ ~ J .L._/ ( (; 

-z_ 0 _, CL. -, o.Y L{f C, 

( 0 -.to ./' -o) ~ 11 
.~?le : Clock>\ise rotation of the probe correSJX>nds 10 a positi,·e yaw angle: > 0 or > 90 degrees. 

-:t 

~ 
. ·I 

.... 
3D _l?ATA.XLS 

2/J .t /9-t 

8:03 PM 
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A-77 

CARNQT 
3-DIMENSIONAL VELOCITY DATA 

(/ c: c· ( 
Clicnt/LocJ1ion_· _______ --,--

Samplc Location : __ u_"'-_1_~_-_-z... __ c _ ... _f-_· ~--_T 

Un.it No: 2--
Tesl No: ~ - "'2- - ~ s> 
Baromclr:ic Pressure (in Hg): _ _ __ --=-

SL'.ltic Pressure in St.1ck (ing): - () 1 l 5' -

Ya\\·Angle 

Time Port Point (Degrees) 

!O)f A 7 - 6 
c ..... 7. .. <; f (_ ·.: ... . ·-

" .. u; - .) . 

.. ·.~ ~ - ~ 
·. ,:: 

7 ~.? .. 
" : 

I s ' 
Tl 

I +s--/ 
6 ----) 

~ ~ 

(..,/ -· ( 
, 

-z: -- L._ 
, 

" z -} 
I - ( '£"' 

c. r; () 
( () 

s-- 6 
CJ ~ L. 

7 - t 
2..- - ) . . 

( 

I - 1 

D:lle: £- 2 8 __. 'f ~ 
Data Taken B~·: 0- CJ 
Test Description :~~---})~· _______ _ 

Pi1ot l.D. No.: 
-----------~ 

Pre-Tes! Leak Check ____ . _____ _ 

Post-Tes! Leak Check ______ _ __ _ 

Velocity I Pitch Tempcr.nure 

(Pl -P2) lP-.;-P:\) (F) 

-)) ~ .(3) r <-171 
J(<; - .. = s- YJ I 
.'y"!) - () s- 4""}, .. ~ 
..,~ - ·s-. 0 y J.~/ 
,6 ,....- _o (/ Cf> s 

t . ,,, :}' ((f ( 
•' - . , J• .-

-).) ~ 06 L(f,;,';' -
,,./ -. 0 0 lf J, Ci 

, 6 r 0 lf! 4 . S-1 6 4-sq 
~ y <(? a C(J~ I 

.)2- 0 4"7 l 
''Ls- .,,> (/>8 
.77 - . C) ---z_ 41> 8 
. 'l I '-' , b I V57 

L/"L . ~ .6 (_ l( 'Jc 
' 

. ~( - . 6 I Lt5 7 
-..;7 -\ . u I L./?7 
·,? c -l.. G '<- 1/37 

" L( ..\-. o'L V77 
· ?' ~· 01. t-; 17 I 

siti' c ,·aw an le: l 0 or> 90 de recs~ ( 
Note· Cloc~•11<;e rouuon of the ro\->e corre nds 10 2 p po g g 

:m_DATAXLS 
2/ I ~;9.; 

8:03 PM 
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CARNOT 
3-DiM£NSIONAL VELOCITY DATA 

ClicnliLoca!ion i!C o S ('a( \1-A<:<..C. 

Sample Location: &2!J>v [:/ e.... f-
Un.il No: ·, ~ 

TeS1 No:'l--2 7 D- ve..( 

Barometric Pressure (in Hg):_:).._7_. J_.2-__ 
SUitic Pressure in Stack (iwg): _____ _ 

Yaw Angle 

Time Port Point (Degrees) 

,f' ( -7 c/ 

£ _70 

5 - ( (T 

y - 6c 
. -r, -· ( 
z ~- Q.!' 
( -- ( 0 

£ 7 - I<> 
£ . 

~ (0 
. -

) hd -

'( ~7~ 

.. ;- ) - (a 

9... . "- 9 p 

( ~ (o -
v 7 0 

t -+ ( 
<) - L__ 

LI _,,-.) 

; 0 
·. L. --s& -

( -l (._ 

DJle: 0,- --Z / -Cj (( 
Da!a Takcn By: 'Dcv..e W v"-J-<'./~ 
Tcsl Dcscrip!ion ? - /) 

--'-~-'-C---------

Pi tot LD. No.: _ __________ _ 

Pre-Test Leak Check 0. k . --=---------
Post -Tes I Leak Check: 0- k 

---==--------~ 

Velocity 

I Pitch Tempcr.iture 

(P! -P2) (P-l-P5) (f) 

/~s- - . .2 5-- -
. S-7 ~ . 0 L/ '-f L( 6 

~ <)V 
~ . d& 14 ( 

, T"l - ·d J l( l-/ > 
.?C- - . {! s l( l( ( 
~tfD ~Q l( 4 "2 

, ) '.2 ..+- , 0 7 y'( 5-
.,. '.) (_ I (J .Y c-r ( 
. )L_ +~or ~ L(L 

- ) 1 .i- - J {_, lj I/ 2. 

. c:;-- -s- 0 l( Lf 2 
.... <;-- ") 0 Lj L( I 

~~> {) '-( L/ I 
, 5 ') -+ .uJ_ <.( L( 0 

. L/ ( 6 y40 
'· l( c;- ·=r~ ,02_ '/)3 

- t.;-z__ J-.o"L <1) 7 
-SI ~ . 0 \ Cf) 7 
·,0:?; c er .. '-1?7 
.• ) CJ .- .o ( H 1: '-j:< 

. J -· 

·.· 
\ r'2) 0 lf '? 7 

Note: Clockwise roLlltion of the pro~ corresponds to a positi\C ~-a~\· angle:'> 0 or> 90 degrees. 
; 

• 't.;(""';) 

3D_DATA.XLS 
2/1 -l/9-l 

8:03 PM 
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APPENDIX D 

CALCOLA TIONS 

A-79 

·~, ' 



Sample 

Point 

A 7 

A 6 
A 5 

A 4 
A 3 
A 2 
A 
E 7 
E 6 
E 5 
E 4 
E 3 
E 2 
E 
F 7 
F 6 
F 5 
F 4 
F 3 
F 2 
F 
D 7 
D 6 
D 5 
D 4 
D 3 
D 2 
D 
c 7 
c 6 
c 5 
c 4 

c 3 
c 2 
c 
B 7 
B 6 
B 5 
B 4 
B 3 
B 2 
B I 

40985 XLSfl ·I 3d 

Cllt11!: 

Uni!: 

Samplt LoaUon: 

TOSI Nci.: 

Probe ID No.: 

Unit.Load: 

Test D•l<: 

Tim• (S'..art/Stop). 

Y•w 

An@lt 

deg. 

·10 
.g 

~ 

0 

0 

0 

0 

-s 
-8 

0 

0 

-3 
·2 

·2 
-( 

0 

2 

0 

0 

0 

0 

-10 

-6 

-5 

0 

0 

0 

-10 

-10 

-5 

0 

5 

' 10 

-9 

-lO 

-6 

-8 

0 

PIU:h 

P4-P5 
ln WG 

--0.03 
--0.03 

--O.Cl3 

--0.05 

--0.04 

--0.05 

--0.Q) 

0.00 

0.00 

0 .00 

0.00 

0 .00 

0.03 

0.02 

--0.01 

--0.03 

--0.0.C 

--0.04 

--0.04 

--0.04 

--0.03 

0 00 

0.01 

0.01 

0.01 

001 

0.00 

001 

--0.04 

-0.02 

0 .00 

0.00 

0 .01 

0.02 

003 

0.00 

0.00 

0 .00 

0 02 

0.03 

0.03 

0 .01 

Yaw An~lc; 

PIU:b Angle: 

Rc'.sul!Anl Angle: 

Standard DcnaUon: 

3D VELOCITY . DAT A A.ND WORKSHEET A-80 
UCOSCOLMAC 

Ii I 

O...tlc:: dllci 

l - Hd 

B-2131 

6128/94 
0950!1l45 

To~I 

Pl -P2 
LnWG 

0.H 

OA8 

0.48 

0.50 

0. 57 

0.60 

0.60 

0. 53 

0.55 

0.56 

0.60 

0.58 

0.60 

o.s~ 

0.50 

0.60 

0.55 

0 .52 

0 .62 

0.62 

0 60 

0.0 

0.47 

0.43 

0.40 

039 

0.34 

0 31 
0.,0 

0.35 

0 .37 

035 

0.4 l 

0 40 

033 

0.58 

0 S7 

0.4 8 

0.34 

0.26 

0.2.0 
0.28 

SU ck 

Temp.. 
fl 

415 

416 

'lt 
418 

419 

419 

419 

419 

4:?0 

4:?0 

420 

420 

420 

420 

418 

418 

419 
419 

419 

419 

419 

413 

H3 
414 
414 

416 

416 
4)5 

415 
416 

416 

41/ 

417 
417 
417 

416 

417 

417 
417 

4J7 

417 
4J7 

2.0 degrc:co 

-0.4 dei;rccs 

5.6 dcp-ccs 

3 .3 degrc01 

P4-P51 
Pl-Pl 
In WC 

Pit.ch 

Anglt 

deg. 

-0.05 -3.2 

-0.06 -3.8 

--0.06 ·3.8 

--0.JO ..S. 1 

--0.07 -4.3 

--0.oi -5.1 

--0.05 -3.1 

0.00 0 .0 

0.00 0.0 

0.00 o.o 

0.00 0.0 

0.00 o .o 

0.05 3.2 
0.03 2.2 

-0.02 -1.3 
-(1.05 -3. 1 

-0.07 -4 . ~ 

--0.08 -4 .7 

--0.06 -( 0 

--0.06 -4 .0 

--0.05 -3. l 

0.00 0.0 

0.02 1.4 

0 .02 1.5 

0.03 1.6 

0,03 1.6 
0 .00 0 .0 

0.03 2.1 

-0.10 -6 I 
--0 .06 -3 .5 

0.00 0.0 

0.00 o.o 

0.02 J .6 

0 .05 3.2 

0.09 5.9 

0.00 0.0 

0 .00 0.0 

0.00 0.0 

0 .06 3.8 

0.12 7.6 

0.12 7.6 
0.04 2.3 

IU:SULTS 

Pl-P.t 
Pl-Pl 

lnWG 

l.00 

l.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

l.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

LOO 
l 00 

1.00 

1.00 

1.00 

l.00 

l.00 

1.00 

1.00 

1.00 

1.00 

1.00 

l.00 

1 00 

1.00 

1.00 

1.00 

1.00 

l.00 

0.99 

1.00 

1.00 

1.00 

0.99 

0.99 

0.99 
1.00 

0.4~ 

St.rid Ttmpenture: 

Velo<:icy•: 

AJ1aJ Vclodl)~ 

Dale: 

Dau B)~ 

Bu-o. Preliutt_ In~.: 

SU.Uc Pr=rnrc. lo WG: 

Ab1. Pres.sun. In fli : 
A·•~e Ol, % dr;~ 

Avtr11~t C02, % dr;~ 

Mo1slurt Conun~ 0/o: 

.EF 

29.90 

-0.78 

29.i4 

6.70 

12.00 

JS.00 

Molrculu W<ich~ wcl: 2E.36 

VclocHy 

?t-J>s 
In WC 

u nc<>n'. ' ADol 

0.58 10.5 

0.48 g 9 

0 .48 7.1 

O.S-0 6 .1 

0.51 4.3 

0 .60 5.1 
0 .60 3 I 
o.n s.o 
0 .55 8.0 

0.56 0.0 

0 .60 .. 0.0 

0 .58 3.0 

0 .60 3.8 

O.S8 3.0 

O.S-0 4.2 

060 3. l 

0 5.5 4.9 

0 .52 4.7 

0 .62 4.0 

0 .62 4.0 

0 .60 3.1 

045 10.0 

0.47 6.2 

043 5.2 

0.40 l.6 

039 1.9 
034 0.0 

0 .31 2.1 

0.40 l l.7 

0.35 10.6 

0 37 5.0 

0.35 0.0 

0.41 5.2 

0 40 t .6 

0.33 l l.6 

o.si 9.o 

Q57 10.0 

0 41 6.0 

034 u 
0.26 7.6 

026 l0.3 

0.28 8.3 

417 f 
59.4S fpo (fe.c1 pa u.c.) 

59.08 fp1 

rp1 rps 

661 

60.2 

60.2 

61.5 

65.7 

61 .4 

67.4 

63.2 

64.4 
65.0 

613 

66.2 
67.2 

66.1 

61.4 

613 
60 
62.8 

68.5 

68.S 

674 

58. I 

59.3 

.56 8 

54. 7 

~.I 

50.6 

48.2 
5 4.9 

51.4 

52. 7 

51.3 

55.5 

54.f 

49.8 

66.0 

65.5 

60.1 

so 5 

44 .2 

44 2 
459 

65.0 

59.4 

59.1 

61.1 
65.5 

67.1 

67.3 

63.0 

63.8 

65.0 

673 

66.1 

€).! 

66.0 

61.2 

67.2 

60 
62.S 

68.3 

6U 
67.3 

57. 2 

59.0 

56.5 

.54. 7 

~- 1 

50.6 

48.2 

53.8 

50. 5 

52.5 

51.3 

55.3 

Kl 
48.7 

65.1 

64.5 

59. 8 

49.9 

43.8 

43 5 
45.4 

• vclocily in the d~Gon ofllow 

CARNOT 
i 5991 Red Hill A \'C .. , Sul!c l l 0 

7 14-259-95.20 
FAX 7 14-259~372 

10.··~ 

l:~JJJ 



STRATIFICATION CHECK 

Client UCOS COLMAC 
Project#: 1409-40950 

Unit No: 1.0 
Date: 6/28/94 
Point Oipt 

A5 6.9 
A4 7.2 
A3 6.7 
Al. 7.0 
Al 6.5 
B5 6.5 
B4 6.7 
BJ 6.7 
B2 6.3 
Bl 6 .5 
C5 6.6 
C4 6.3 
C3 6.4 
C2 6.9 
CI 6.7 

01 Stratification= 

40985.xLS/l - l-Stral 

Ref(), %Diff Point 

6.9 0.0% D5 
7 l -1.4% D4 
6.7 0.0% DJ 
7.2 2.8% D2 
6.5 0.0% DI 
6.5 0.0% E5 
6.7 0.0% E4 
6.6 -l.5% EJ 
6.2 -1.6% El 
6.5 0.0% El 
6.5 -l.5% F5 
6.l -J.6% F4 
6.4 0.0% F3 
6.8 -1.5% Fl 
6.7 0.0% Fl 

-0.4% 

CARNOT 
15991 Red Hill Ave. Suite 110 

Tustin, California 92680 
714-259-9520 

FAX 714-259-0372 

Oipt 

6.5 
6.6 
6.7 
6.6 
6.7 
7.0 
6.6 
6.6 
6.9 
6.7 
6.5 
6.2 
6.8 
6.8 
6.8 

A-81 

Ref(), %Diff 

6.4 - 1.6% 
6.6 0.0% 
6.7 0.0% 
6.6 0 .0% 
6.7 0.0% 
6.9 -1.4% 
6.6 0 .0% 
6.6 0.0% 
6.8 -1.5% 
6.6 -1.5% 
6.5 0.0% 
6.2 0 .0% 
6.8 0 .0% 
6.8 00% 
6.8 0 .0% 



S:arnple 
Point 

A 7 
A 6 
A 5 
A 4 
A 3 
A 2 
A 

8 7 
8 6 
B 5 
B 4 
B 3 
B 2 
B 
c 7 
c 6 
c 5 
c 4 
c 3 
c 2 
c l 
F 7 
F 6 
F 5 
F 4 
F 3 
F 2 
F l 
E 7 
E 6 
E 5 
E 4 
E 3 
E 2 
E 
D 7 
D 6 
D 5 
D 4 
D 3 
D 2 
D l 

Client.: 

Unit.: 

Sa.mple l..<>C8tlon: 

Ten No.: 

Probe ID No.: 

Unit !..<>ad: 

Tes! J)2t•: 

T1mr (SW1/StDp): 

Yaw 

Angle 
deg. 

-6 
.9 

·12 

-3 
·9 
.g 

.g 

5 

.3 

0 

·l 

·2 
.3 
·I 5 

0 

0 

0 

·2 
-6 

·3 
.9 

.7 

·3 

-6 

· l 
.g 

· 10 

.9 

·10 

.5 

.7 

·3 
.9 

·10 

0 

·2 

0 

0 

0 

·3 
2 

Pit.ch 

P4-P5 
loWG 

--0.05 

--0.os 
--0.05 

--0.05 

--0.04 

--0.05 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

--0.02 

--0.01 

--0.02 

--0.02 

-0.01 

0.02 

0.02 

0.02 

-0.05 

--0.04 

-0.06 

--0.03 

--0.03 

0.00 

0.07 

0.00 

0.01 

0.02 

0.00 

0.00 

0.00 

0.02 

0.00 

0.02 

0.02 

0.01 

0.00 

-0.0 1 
0.00 

Yaw Angle= 

Pitch Angle.: 

Re<ull.An! Angle: 

Standard DrvlaUon: 

JD VELOCITY .. DATA AND WORK.SKEET 

ucos cou.v.c 
# l 

Ou~cl duci 

:1·2-Jd 

B-2131 

612&/94 
095011145 

Date: 
01u By: 

BATa. Pros•un; In Hg.: 

SuUc Preuurt, In WC: 

Abs. Prossu rt, ln Hg.: 

Averige 02, "/o dry. 

Avcr>ieCOl, % dry. 

Mols'\ur-t Content,%: 

Moleculu Weight, wet: 

A-82 
l.'.F 

29.90 

~. 71 

29.K4 

6 70 

1200 

l 5.0J 

28.36 

Vetoclcy Tow 
Pl-Pl 

tnWG 

SLDck 

Temp 

F 

p4.p5/ 

Pl-Pl 
lcWG 

Pltcl> 

Angl• 
deg. 

Pt-Pi.I 

Pl-Pl 
lilWG 

Pt-Pt 
lnWG 

Re.lull 

Angle 

dci. 

u neon-.• A.x:JaJ 

0.55 

O.d5 

0.'5 

0.50 

0.60 

0.60 

0.5$ 

0.70 

0.65 

O.H 

0.48 

0.32 

0.25 

0.27 

0.41 

0.42 

0.37 

0.37 

0.36 

0.40 

0.36 

0.55 

0.53 

0.50 

0.59 

0.66 

0 .60 

0.52 

0.52 

0.52 

0.54 

0.55 

0.53 

0.53 

0.55 

0.49 

0.45 

0.42 

0.39 

0.36 

0.30 

0.25 

439 

439 

439 

439 

439 

439 

440 

439 

439 

439 

09 
439 

438 

438 

437 

436 

437 

437 

437 

43 7 

43 7 

440 

44 0 

44 l 

443 

44 I 

~42 

4~ s 
441 

442 

44 2 

44 l 

44 l 

44 l 

440 

440 

438 

43 7 

43 7 

437 

43 7 
437 

4 .4 dei;recs 

-1. 0 dcgn= 

5.9 dcgr=i 

4.0 degree& 

--0.09 

--0.Jl 

--0.ll 

-<1.10 

--0.07 

--0.0li 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

--0.07 

--0.02 

--0.05 

--0.05 

--0.03 

0.06 

0 .05 

0.06 

--0.09 

--0.08 

--0.12 

-0.05 

--0.05 

0.00 

0.13 

0.00 

0.02 

0.04 

0.00 

0.00 

0.00 

0.()4 

-5.5 
-6. 7 

-<>.. 7 

-6. l 

-4 .l 

·5.1 

0.0 

0.0 

0.0 

0.0 

0.0 

o.o 
0.0 
-4 .5 

-1.5 

·2..9 
-3.3 

.1.7 

3.6 

3.2 

3.6 

-5.5 

-4.6 
-7.2 

·3.1 

·2.B 

0.0 

8.9 

0 .0 

1.1 

2.4 

0.0 

0.0 

0.0 

2.3 

0.00 0.0 

o.~ 2. s 
0.05 3.1 

0.03 l .6 

0.00 0.0 

-0.03 ·2. I 
0.00 0.0 

RESULTS 

1.00 

1.00 

1.00 

1.00 

1.00 

!.00 

1.00 

1.00 

1.00 

J.00 

1.00 

1.00 

1.00 
1.00 

1.00 

l.00 
1.00 

1.00 

0.99 

1.00 

0.99 

1.00 

1.00 

).00 

1.00 

l.00 

1.00 

0.99 

1.00 

1.00 

l.00 

LOO 
).00 

l.00 

1.00 

1.00 

1.00 

l.00 

1.00 

1.00 

1.00 

1.00 

Sue!.; T ctnpmitun:: 

Velocity" : 

A.x.llil Ytlodty: 

0.55 

0.45 

0.45 

0.50 

0.60 

0.60 

0.55 

0.70 

0.65 

0.57 

0.41 

0.32 

0.25 

0.27 

0.41 

0.42 

0.37 

0.37 

0.36 

0.40. 

0.36 

0.55 

0.53 

o.~ 

0.59 

0.66 

0.60 

0.51 

0. 52 

0.52 

0.54 

0. SS 

0.53 

0. 53 

0.5! 

0.49 

0 .45 

0.42 

0.39 

0 .36 

0.30 

0.25 

439 F 

8 I 
I 1.2 

13.7 

68 

9.9 

9.5 
8.0 

5.0 

3.0 

0.0 

1.0 

2.0 

3.0 

d .7 
u 
2. 9 

3.3 

2.6 

70 

4.4 

9.7 

8.9 

5. 5 
9.4 
3.3 

8.5 

10.0 

l 2.6 

10.0 

s l 
7.4 

3.0 

90 

)00 

2.3 

l.0 

3 .5 

3. 1 

1.6 

0.0 

3 .6 

2.0 

(,() 18 fl" (fc:.cl p:r •C.C) 

59.1 I fp. 

• velocity in !be direction of now 

CARNOT 
15991 Red Hill A vc., Suite 110 

Twiln, Call!onili 92680 
714-259-9520 

FAX 714-259--0372 

r"" rps 

65.3 

59. l 

59.1 

62.3 

68.1 

68.1 

65. 2 

73.5 

70.8 

66.J 

60.9 

49. 7 

43.9 

45.7 

56.2 

56.9 
53.4 

53.4 

52.6 

55.4 

52.6 

65.J 

6U 

62.4 

67.7 

7U 

68.l 
63.4 

63.4 

63. 4 

64 .6 

65.2 

6-4.0 

6 4.0 

65.1 

6U 

SU 
56.8 

54 .8 

52.6 

48. l 

0.9 

64 .6 

51.0 

57.4 

61.8 
67.l 

67.3 

64.S 

73.2 

70.7 

66.J 

60.8 

49.7 

0.8 

44.0 

56.2 

56.8 

53.3 

53.3 

52.2 

55.3 

51.8 
64.5 

63.8 

61.S 
67.6 

70.7 

67. l 
61.9 ' 

624 

63.2 

64.l 
65.l 

63.2 

63.0 

65.1 

61.S 

58.7 

56.7 

54.7 

52.6 

4g 0 

43.8 

J(.11),"" 

)Jt JJJ 



STRATIFICATION CHECK 

Client: UCOS COLMAC 
Project#: 1409-40985 

Unit No: 2 

Date: 6/28/94 

Point Oipt 

F5 7.0 
F4 6.4 

F3 7.3 

F2 7.0 

Fl 6.7 
E5 6.5 
E4 6.7 

E3 7.1 

E2 6.9 

El 6.7 
DS 6.9 
D4 6.3 

D3 7.2 

D2 7.7 

DI 7.0 

02 Stratification= 

409P.5XLS/2-2-Str:u 

Ref 01 %Di.ff Point 

7.0 0.0% cs 
6.5 1.5% C4 
7.4 l.4% C3 
7 .0 0.0% C2 
6 .7 0.0% Cl 

6.5 0.0% BS 
6 .8 1.5% B4 
7.1 0.0% 83 
7 .0 1.4% 82 

6 .8 1.5% Bl 
7.0 l.4% A5 
6.4 1.6% A4 
7 .2 0.0% A3 
7 .7 0.0% A2 
7.0 0.0% Al 

1.0% 

CARNOT 
15991 Red Hill Ave. Suite 110 

Tustin, California 92680 

714-259-9520 

FAX 714-259--0372 

O,pt 

6 .5 
6 .6 
6.5 
6.4 
7.4 
6.0 
6 .2 
6.5 
6.7 

6.6 
7 . l 

6.7 
7.4 
6.7 

6.4 

A-83 

RefOi % Di.ff 

6.4 -1.6% 
6 .6 0.0% 
6 .6 1.5% 
6.4 0 .0% 
7.5 1.3% 
6.1 1.6% 
6 .3 1.6% 

6.6 1.5% 
6.8 1.5% 
6 .7 1.5% 
7 .3 2.7% 
6 .9 2.9% 
7 .5 1.3% 
6 .8 1.5% 
6.6 3.0% 



UOP7!3-J 1409/RJ06E022.T 

APPENDIX E 

STRIP CHARTS 

A-84 



A-85 



A-86 

: . 

J'' 

.... ... . . ·:--
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A-87 



A-88 



A-89 

i .11 l 1 >- : i · 
i i! !1 i i ,. 
I ' i I I: i .. 
.. 1 l ·I 

! • . , .• 

I 

.J, , "•l r 

:i r• I :":'· <· 
. ; I ~ ' ! 

$0 60 70 80 ::- : I 90 I 100 
I 

I ~ 



A-90 
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QUALITY ASSURANCE PROGRAM 

Delta 's operations include four major areas of focus which include sampling , 
sample analysis, equipment maintenance, calibration, data reduction, and reporting. 
Procedures are in place to ensure that work performed in each one of these areas is 
performed in a manner consistent with providing emissions test data that is of known 
quality and is legally defensible. This section provides details on the procedures that are 
followed to accomplish this assurance of data quality. 

QUALITY ASSURANCE OBJECTIVES FOR MEASUREMENT DATA 

Standard methods of assessing data quality such as precision, accuracy and 
completeness are used. Criteria for acceptable data are generally contained in the 
reference methods, however, for some projects other criteria are defined. Standard 
statistical techniques can be applied to assess the data as requested for specific 
programs. Statistical analysis is not generally included when reporting source test data 
unless the number of samples and sampling conditions are planned to provide 
meaningful statistical results . 

Delta 's quality assurance objectives for precision and accuracy are based on the 
Reference Methods or published precision and accuracy data. 

Completeness is defined as the percentage of measurements which are judged to 
be valid as compared to the total number of measurements made. Delta's objective is to 
generate only valid data. For compliance tests, Delta's completeness goal is 100%. For 
this initial copy of the QAP, the methods which are listed in Delta's capabilities provide 
results which are available while still on the job site. It is expected that if all quality 
assurance requirements for a test are not satisfied, the test will be invalidated and 
repeated and the test program will remain 100% complete. 

REPRESENTATIVENESS AND COMPARABILITY 

The usefulness and validity of all data is contingent upon 1) the results being 
representative of the source being tested and 2) comparable with other results generated 
by Delta or another organization. Delta has adopted the objective is that all 
measurements be representative and comparable. These objectives will be met by 
performing tests while the process is operating under known and documented conditions, 
following published reference methods, using standard data reduction techniques and 
reporting formats , and proper training of personnel. 
TRAINING 

Training is an on-going process for all Delta personnel. Personnel completing 
any task will be properly trained before undertaking any task or be under the direct 
observation and supervision of someone properly trained. There are certain skills which 
all technical personnel are expected to acquire. 

All source test personnel must review the appl icable portions of the following 
technical documents before being involved in any capacity in any test program. 
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a) 40 CFR Part 60 

b) SCAQMD Source Test Manual 

c) Delta Quality Assurance Plan 

d) EPA Quality Assurance Handbook for Air Pollution Measurement Systems, 
Volume Ill. 

PROCEDURE SPECIFIC TRAINING 

In addition to the general awareness training discussed previously, each person 
responsible for the performance of a test procedure is required to demonstrate 
proficiency in the method involved. This demonstration will be accomplished through 1) 
reading of the method, 2) reading of the manuals for the equipment being used, and 3) 
satisfactorily completing an oral or written exam regarding the above material. 
Information related to training for specific methods is provided below. 

A. Continuous Monitoring of Emissions: EPA Methods 3A, 6C, 7E, 10, 20, 
SCAQMD Method 100.1 
1. Understanding of the CEMS schematic drawing 
2. Understanding of the sampling system 
3. Leak check 
4. Analyzer calibrations and adjustments 
5. Sample system bias calibration check 
6. Strip chart recorder operation and documentation 
7. Stratification check 
8. Corrections for sample system bias and analyzer drift 

B. Sample Locations: EPA Method 1, SCAQMD Method 1.1 
1. Identify sample locations 
2. Determination of upstream and downstream diameters 
3. Stack area calculations 
4. Determine number and location of sample points 
5. Perform cyclonic flow check and determine sample location 

acceptability. 

C. Stack Gas Velocity and Volumetric Flow Rate: EPA Method 2, SCAQMD 
Method 2.1 

1. Assemble pitot tube/thermocouple 
2. Perform leak check 
3. Record differential pressure 
4. Record stack temperature 
5. Record static pressure 
6. Record barometric pressure 
7. Calculate stack gas velocity and volumetric flow rate 
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D. Stack Gas Moisture Content: EPA Method 4, SCAQMD Method 4.1 

1. Assemble sample train (probe, sample line, impingers, U-tube, 
gooseneck, vacuum line, meter, pump, etc.) 

2. Record preliminary data: barometric pressure, reference 
temperature, ambient temperature. 

3. Pre- and post-test leak check: < 0.02 cfm 
4. Read and record: sample volume, delta H, meter temperatures 

(in/out), vacuum, impinger outlet temperature 
5. Weigh impingers 
6. Calculate % moisture 

SAMPLING PROCEDURES 

Delta maintains complete copies of federal , state, and local regu latory agency 
source test methods which serve as the final authority on sampling procedures. This 
Quality Assurance Plan does not attempt to re-state the source test methods which are 
available. Delta strives to follow the appropriate source test methods whenever possible. 
Source test methods are listed in all test plans for review by both clients and regulatory 
agencies. 

The following steps are taken to ensure that the sampling procedures of the 
source test methods are followed: 

1. Training of personnel, as discussed in Section 5, 
2. Copies of reference methods are available to all personnel and are taken to 

every job site, 
3. Appropriate selection of project managers 
4. Quality assurance reviews of test programs 

Occasionally, due to the sample location limitations or other factors, variations 
from the standard methods will be necessary. Any variations from the methods will be 
assessed to determine the effect which the variation will have on data quality. Whenever 
possible, variations will be included in the test plan and receive approval prior to 
implementation of the program. Any variations will be clearly documented in the source 
test report. 
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CHAIN-OF-CUSTODY PROCEDURES 
DATA SHEET CHAIN-OF-CUSTODY 

The program manager for each program is responsible for collection of data 
sheets from sampling personnel as they are completed. The program manager 
maintains possession of the data sheets or keeps them in locked storage. Upon return 
to the office, a copy of all field data sheets is made and placed in a locked file. The 
original field data sheets are used for report preparation and are kept with the final 
report. Data sheets, test plans, and reports are kept in files, organized by client and 
project. 

A chain-of-custody form is kept at the project file location to log check-out and 
return of any data sheets or files . 

Sample and Reagent Chain of Custody 

Chain of Custody procedures begin prior to testing with the preparation of 
reagents and filters to be used in field testing. Delta personnel who have prepared the 
filters and reagents complete and sign a reagent chain of custody form which is 
transferred with the reagents to the field testing team. The field team member receiving 
the reagents records the transfer on this form . The reagent chain of custody form is 
included in the final source test report. 

At the test site all samples collected are recorded on a chain of custody form as 
they are taken. This chain of custody form also includes the date, time, test number and 
a description of the samples and sample fractions. This form is signed by the field team 
member serving as the sample custodian. This form is left with the sample at all times; it 
is used to record transfer of the samples to Delta's in-house laboratory or to outside 
laboratories. Intermediate transfers to shipping agents are also recorded here. 
Transfers of test equipment between field team members are recorded on the sampling 
train data sheet. 

CALIBRATION PROCEDURES AND FREQUENCY 

All of Delta's major equipment components are cal ibrated according to the 
procedures established by EPA, CARS, and SCAQMD. When regulations differ, the 
stricter of the regulations will be followed. Table 9 summarizes the calibration 
procedures and intervals for the major equipment components. 

DATA REDUCTION, VALIDATION, AND REPORTING 

DA TA REDUCTION 

Data reduction generally occurs in two phases: First, preliminary data reduction 
occurs on the job site. On-site data reduction may be performed by sampling technicians 
or the project manager. Preliminary calculations may include velocity, moisture, stack 
flow, and continuous gaseous measurements. Draft test results are normally available 
prior to leaving the job site. Calculations are performed manually, with a calculator, or 
with a portable computer. Whenever possible, standard spreadsheets are used to 
reduce the data. 
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The second phase of data reduction occurs after the test team has left the job 
site. Final results are generated after the project manager has reviewed the data entry, 
calculations, and reporting units. 

The standard calculations are available in the test methods 
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TABLE 1 
MAJOR SAMPLING EQUIPMENT CALIBRATION REQUIREMENTS 

Sampling Equipment Calibration Frequency Calibration Procedure 
Acceptable Calibration 

Criteria 

Continuous Analyzers 
Before and After Each 3-point calibration error 

< 2% of analyzer range 
Test Day test 

Continuous Analyzers 
Before and After Each 2-point sample system 

< 5% of analyzer range 
Test Run bias check 

Continuous Analyzers After Each Test Run 
2-point analyzer drift 

< 3% of analyzer range 
determination 

CEMS System Beginning of Each Day leak check 
< 1 in. Hg decrease in 5 

min. at> 20 in . Hg 

Continuous Analyzers Semi-Annually 3-point linearity < 1 % of analyzer range 

NOx Analyzer Daily 
N02 -> NO converter 

> 90% 
efficiency 

Differential Pressure Correction factor based 
Gauges (except for Semi-Annually on 5-point comparison to +/- 5% 

manometers) standard 

Differential Pressure 3-point comparison to 
Gauges (except for Bi-Monthly standard, no correction +/- 5% 

manometers) factor 

Adjusted to mercury-in-
Barometer Semi-Annually glass or National +/- 0.1 inches Hg 

Weather Service Station 

Calibration check at 4 
Dry Gas Meter Semi-Annually flow rates using a NIST +/- 2% 

traceable standard 

Calibration check at 2 +/- 2% of semi-annual 
Dry Gas Meter Bi-Monthly flow rates using a NIST 

factor 
traceable standard 

Dry Gas Meter Orifice Annually 
4-point calibration for 

t.H@ 

Temperature Sensors Semi-Annually 3-point calibration vs. +/- 1.5% 
NIST traceable standard 
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DATA VALIDATION 

All data, data entry, and calculations are double-checked by the originator and 
reviewed by a second person. Reviews can include re-calculation of results, data entry 
checks, and calculation of known and accepted data sets using the existing spreadsheet. 

REPORTING 

Delta promotes the use of a standard reporting format, when possible. 

INTERNAL QUALITY ASSESSMENTS 

INTEGRATED WET CHEMICAL SAMPLING EQUIPMENT QUALITY CONTROL 

Major equipment maintenance schedules are provided. Additional qual ity control 
measures are performed on sampling equipment which includes: 

• wind-tunnel calibration of pitot tubes 
• 3-point thermocouple/readout calibrations 
• bi-monthly meter calibration checks 
• pre- and post-test leak checks of sample systems 

CONTINUOUS EMISSION MONITORING SYSTEM (CEMS) EQUIPMENT QUALITY 
CONTROL 

Delta uses EPA Protocol gases to perform all QA/QC checks of the analyzers 
when available. On-site checks include 3-point calibration error (+/- 2% of span), 2-point 
sample system bias (+/- 5% of span), analyzer drift (+/- 3% of span). Semi-annual 
checks include analyzer linearity(+/- 1 % of span) and N02 converter efficiency (> 90%). 

PERFORMANCE AND SYSTEM AUDITS 

The appropriate regulatory agency is notified of all Delta compliance tests. The 
regulatory agency is allowed the opportunity to perform side-by-side tests and/or observe 
the Delta setup and sampling . Delta cooperates fully in any pre-arranged regulatory 
agency audit. 

Delta's approval under the South Coast Ai r Quality Management District 
(SCAQMD) Laboratory Approval Program (LAP) includes a review of quality assurance 
procedures, equipment type, maintenance, responsibilities, a laboratory audit, and an 
external audit of the sampling system which involves analysis and reporting of unknown 
samples. 
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EQUIPMENT MAINTENANCE 

Delta performs routine and preventative maintenance on all major sampling 
equipment. These procedures are in addition to method specific requirements which are 
summarized earlier in this QAP. Table 2 summarizes the equipment maintenance 
schedule. This preventative maintenance schedule should minimize equipment failures 
and downtime in the field . On the occasion where equipment does break down in the 
field, Delta personnel have the necessary experience to perform on-site repairs of most 
problems. · 

TABLE 2 
EQUIPMENT MAINTENANCE SCHEDULE 

Performance Maintenance Corrective 
Equipment Requirement Interval Action 

Continuous Analyzers 1. Proper response to As required by the As recommended by 
zero, span gas manufacturer the manufacturer 

2. Absence of 
malfunction 

Mobile Laboratory 1. Absence of leaks Dependent on 1. Change fi lters 
Sample System 2. Pass system bias sources sampled and 2. Repair/change gas 

test use intervals dryer 
3. Check for 

contamination 
4. Leak check 

Pumps 1. Absence of leaks Every 500 hours of 1. Visual inspection 
2. Generates operation or 6 months 2. Clean 

manufacturers 3. Replace worn parts 
required pressure, 4. Leak check 
vacuum, and flow 

Sample Lines 1. Pass system bias After each test series 1. Flush with dry gas 
test 

w. ,\H), r k(,!'H. Delta~ 
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SPECIFIC PROCEDURES TO ASSESS DATA PRECISION, ACCURACY, AND 
COMPLETENESS 

The QA/QC procedures outlined in the previous sections of this document are 
provided to ensure data precision, accuracy, and completeness. It is the respons ibility of 
each project team member to 1) complete all pertinent sections of the data sheets, 2) 
make comments, where appropriate, 3) notify project managers of sampling difficulties 
which may lead to invalid data, and 4) follow chain-of-custody procedures for all samples, 
data sheets, and documents. 

Each test report is reviewed before release by one of Delta's designated Quality 
Assurance team members. Procedures, results, and data are reviewed to verify 
adherence to method requirements , that proper recording procedures are followed, and 
that calculations are performed properly. These reviews are conducted independently 
from any project related data reduction and reporting activities. 

QUALITY ASSURANCE REPORTS TO MANAGEMENT AND CORRECTIVE ACTIONS 

A "Quality Assurance Incident Report" is completed when an incident occurs 
which may result in the generation of invalid data. The report originator will provide the 
report to the program manager upon completion to allow for immediate corrective action 
to maintain program completion. Following completion of the on-s ite portion of the 
program, the form is routed to the Quality Assurance Officer for review. Appropriate 
action to be taken may include, discussions with test personnel, modifications of QA/QC 
procedures, or additional training. Incidents reports are then filed in the cl ient file and 
included with the source test report, if appropriate. 

Original Quality Assurance records are maintained on-file. Periodic reviews are 
performed by the QA Officer to ensure that the records are up-to-date, complete, and 
maintained. 
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Appendix B.2 ARB and SCAQMD Certifications 

R1413543 B-12 
4 w \ M 1..? I\. 1 1~(? ') E Delta/1. 

/Ur QU(llil1 S..M<•~. ~Ofll'Ol'oMd 



:::0 
~ 

"""' ~ 
(,.) 
01 

"""' (,.) 

OJ 
I 
~ 

(,.) 

~ 
3: 

·C 
· 7 

~ ;;;; 
r 
'-v 
r 

i~ 
f § 

I~ 

State of Californi8 

Air Resources Board 
Approved lndef)e-Ad~~t Contractor 

<~~'!.(i 
s--..- p.... 0 F" DeltaJ·r~~:Sfa.vicls~l\..c1 ~orated b ;:i;. E. U R r: I( L ;'>:~~""' \{h_ \ 

,...,. ,- , • ;, \,S\;(\ 
g'v ~ ~~~ ,>. 

This is to certi <YtJl§tthe COJllP,q_ny hefed abs}'e~~ peen approved 
by the Air R"esource1 Boara'ft 90nd~ct compjh:;i~ce testing 

pursuant to Catlfom.ia, ~nde of Re_ gtitationsH itle ~7.,i, section 91207, 
l"' -...- /.".,. ,u,; II/' ~ "<' 

until June~G0,' ~010. , for thos~. te. st·m.e nodsJ s1ed below: 
\.-1 ~"/'..I. 

~
TL -- .. "-.n··~r1 ry'·· ' 

~ S-0 <, ~ei~s · ~et·~( ' j ~ , 1,2\ 1, 4, 5,~, ~•~?; 2j1, SO! · 
_ l OO c<;p. C,6J,~O., Q i,:&Ot) 

~~~ 
Dr. Michael T. BenjamiW. Chief 

Monitoring and Laboratory Division 



::0 _.. 
~ _.. 
w 
c.n 
~ 
w 

OJ 
I _.. 
~ 

~· 

' -~· 

? 
-"' ,,.. . 
..... 

'· ,,,, 
r ...... 
v 

i~ 
i§ 
i~ l 

State of California 

Air Resources Board 
Approved lndeQfillEient Contractor 

~<:~ 
~~ p.L OF ,.~ 

Delta AV~pa1rcy SerVicespfnco~rated Ip -, · < t: K 4 . ' \/\. 
'\>" 'l17>_' .IS' 

(..~,,· \~. --- . ,;.. 

This is to certir/,f@,f t11~ co{f'p•Jll!lli~bove:~ een approved 
by the Air R~soy@e~OJlr~1Cf~ndU~(JWpli~~ce testing 

pursuan~ to Callf2fnia§~e Of ~egu.l~tioi;s}ti~fj;,H"f ~ection 91207, 
until June J.O, !.916t for th~e ~s!_methodsijsted below: 

~ 
. ~ , ~~:;-'\•~ ,~., J; 

~ ~...r.~ ~:t~ - ~~rw ,., . .E11 
),. ' • '1 ;... 

U.S. E~A Soorce'i:~!'Jrt~~WlA lJ!l'Mo2 
, "V isiVlc, l<::Q\.l,!jsicfus Ev-alul'tinu 
"~1 . .::-~ .. \I" "' 

~~ 
Dr. Michael T. Benjamin, Chie 

Monitoring and Laboratory Division 



Mr. James Ritchey 
Delta Air Quality Services. Inc . 
An A ffiliatc of Montrose Air Quality Services, Inc. 
1631 E. Saint Andrew Place 
Santa Ana, CA 92705 

Subject: LAP Approval Notice 
Reference# 96LA 1220 

Dear Mr. Ritchey : 

.January 28, 2016 

We completed our review of the renewal application you submitted for approval under the South Coast 
Air Quality Management District's Laboratory Approval Program (SCA QM D LAP). We arc pleased to 
inform you that your firm is approved for the period beginning Januat}' 31, 2016, and ending January 31, 
2017 for the following methods, su~jecl to the rcqu iremenls in the LAP Conditions For Approval 
Agreement and cond itions listed in the attachment to this letter: 

SCAQMD Methods 1-4 
SCAQMD Method I 00.1 
SCAQMD Methods 25.1 and 25.3 (Sampling) 
SCAQMD Methods 5.1, 5.2, 5.3, and 6.1 
SC AQMD Rule 1420/ 1420.1 - (Lead) Ambient Sampling 
USEPA CTM-030 and ASTM 06522-00 

Thank you for participating in the SC'AQM D LAP. Your cooperation helps us 10 achieve the goal of the 
LAP: to maintain high standards of quality in the sampl ing and analysis ofsourcc emissions. You may 
direct any questions or information to LAP Coordinator, Glenn Kasai. I le may be reached by telephone 
al (909) 396-2271, or via e-mai l at gka$ai@aqrnd.gov. 

RE:GK/gk 
Al!Jchmcnr 

cc: Oipnnkar Sarkar 

160 I ::!8 L<lpRcncwal.do~ 

R1413543 

Since(e'Jy, 

I /r / 
/-.. I'/ 
R~f F.den. Senior Manager 
Laboratory Services & 
Source Test Engineering 

I • ' 
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Appendix 8 .3 Calibration Data 
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Barometric Pressure Determination 

Date: 03/01/16 

Time: 8:00 
~~~~~~~~~~~~~~~~~~ 

DataBy:_D_W~~~~~~~~~~~~~~~~ 

Reference: http :I /forecast. weather.gov/Ma pC I ick. ph p ?CitvN ame=O ra nge&s 

Reference Barometer ID Palm Springs, Jacqueline Cochran Regional Airport (KTRM) 
Reference Barometer Location 33.85°N 116.55°W (Elev. 682 ft) 
Reference Barometer Other Info. 
Reference Barometer Indication, corrected to sea level 30.06 
Reference Barometer Reference Elevation 682 
Reference Barometer Actual Pressure 29.38 

0.00 
Test Barometer LocationlSite 0.00 
Location/Site Elevation -127 
Location/Site Barometric Pressure 30.19 

Sampling Location Height (abovelbelow site elevation) 20 
Sampling Location Barometric Pressure 30.17 

m . 
(,...) 

I 
~ 



Barometric Pressure Determination 

Date: 03/01/16 

Time: 8:00 
~~~~~~~~~~~~~~~~~~~-

Data By:_D_W _________________ _ 

Reference: http://forecast.weather.gov/MapClick.php?CitvName=Orange&: 

Reference Barometer ID Palm Springs, Jacqueline Cochran Regional Airport (KTRM) 
Reference Barometer Location 33.85°N 116.55°W (Elev. 682 ft) 

Reference Barometer Other Info. 
Reference Barometer Indication, corrected to sea level 29.95 
Reference Barometer Reference Elevation 682 
Reference Barometer Actual Pressure 29.27 

0.00 
Test Barometer Location/Site 0.00 
Location/Site Elevation -127 
Location/Site Barometric Pressure 30.08 

Sampling Location Height (above/below site elevation) 20 
Sampling Location Barometric Pressure 30.06 

m . 
w 
I w 



8.3-4 

N02 to NO Converter Efficiency Test 
Cylinder# 

Analyzer Manufacturer: CAI NO Cal Gas Value: 93.0 CC149361 
Analyzer Model: 600 Series N02 Cal Gas Value: 45.8 CC230245 

Analyzer Serial Number: S03003 Performed By: ow 
Date: 3/1/2016 CEMS ID#: 3-CEMS 

ANALYZER ANALYZER CAL 
GAS MODE RESPONSE CORRECTED LABEL 

Zero NOx 0.1 

Zero NO 0.1 

NO NO 92.9 

NO NOx 93.1 

N02 NO 0.3 0.2 C1 

N02 NOx 41 .5 41 .4 C2 

Label Reguirement 
Abs. Value C0-C1: 45.6 D1 

Abs. Value CrC1: 41 .2 D2 

C1/C2 0% 0 3 <5% 

CE = 0 2/01 * 100%: 90.4% > 90% 



Cal Error 

DELTA 
SPAN GAS RECORD 

CLIENT/LOCATION: Desert View Power 
~~~~~~~~~~~~~~-

DATE: 3/1/2016 
BY: OW Unit 1 

MID SPAN CYLINDER HIGH SPAN CYLINDER 

8.3-5 

CYLINDER NO. CONCENTRATION CYLINDER NO. CONCENTRATION 
ZERO 99.999 

02 CC168052 10.63 CC179518 18.97 
C02 CC168052 10.5 CC179518 18.62 
NOx CC106193 47.5 CC149361 93 
co CC326082 4.72 CC326019 8.81 

PRE-TEST INSTRUMENT CALIBRATION ERROR 

ANALYZER 
02 C02 NOX co STATUS 

Analyzer Range 20 20 100 10 
Zero Gas Value 0 0 0 0 --
Analyzer Reads 0.07 0.02 0.10 0.00 --

Error(% of scale) 0.3% 0.1% 0.1% 0.0% PASS 
High Gas Value 18.97 18.62 93 8.81 --
Analyzer Reads 18.95 18.63 93.07 8.81 --

Error(% of scale) -0.1% 0.1% 0.1% 0.0% PASS 
Mid Gas Value 10.63 10.5 47.5 4.72 --

Analyzer Reads 10.70 10.42 47.25 4.77 --
Error(% of scale) 0.3% -0.4% -0.2% 0.5% PASS 

Linearity at Mid Point 0.2% -0.5% -0.3% 0.51% 

POST-TEST INSTRUMENT CALIBRATION ERROR 

ANALYZER 
02 C02 NOx co STATUS 

Analyzer Range 20 20 100 10 
Zero Gas Value 0 0 0 0 --
Analyzer Reads 0.036 0.005 0.098 0.052 --

Error(% of scale) 0.2% 0.0% 0.1% 0.5% PASS 
High Gas Value 18.97 18.62 93 8.81 --
Analyzer Reads 19.033 18.437 93.349 8.787 --

Error(% of scale) 0.3% -0.9% 0.3% -0.2% PASS 
Mid Gas Value 10.63 10.5 47.5 4.72 --

Analyzer Reads 10.621 10.278 47.795 4.786 --
Error(% of scale) 0.0% -1 .1% 0.3% 0.7% PASS 

Linearity at Mid Point -0.3% -0.6% 0.1% 0.5% 

% ERROR CALCULATION: 
(AS FOUND -ACTUAL VALUE OF SPAN)/RANGE * 100% 

ALLOWABLE DEVIATION IS 2% OF FULL SCALE (2 SQUARES ON STRIPCHART) 

Page 1 



DELTA 
EPA SPAN GAS RECORD 

CLIENT/LOCATION: Desert View Power 
~~~~~~~~~~~~~~ 

DATE: 3/1/2016 
BY: OW 

MID SPAN CYLINDER HIGH SPAN CYLINDER 
CYLINDER NO. CONCENTRATION CYLINDER NO. CONCENTRATION 

ZERO 99.999 
02 CC168052 10.63 CC179518 

C02 CC168052 10.5 CC179518 
NOx CC106193 47.5 CC149361 
co CC326082 4.72 CC326019 

PRE-TEST INSTRUMENT CALIBRATION ERROR 

ANALYZER 
02 C02 NOx co 

Analyzer Span 18.97 18.62 93 8.81 
Zero Gas Value 0 0 0 0 
Analyzer Reads 0.067 0.016 0.095 0.001 

Error(% of cal span) 0.4% 0.1% 0.1% 0.0% 
High Gas Value 18.97 18.62 93 8.81 
Analyzer Reads 18.951 18.634 93.073 8.808 

Error(% of cal span) -0.1% 0.1% 0.1% 0.0% 
Mid Gas Value 10.63 10.5 47.5 4.72 

Analyzer Reads 10.695 10.421 47.254 4.77 
Error(% of cal span) 0.3% -0.4% -0.3% 0.6% 

POST-TEST INSTRUMENT CALIBRATION ERROR 

ANALYZER 
02 C02 NOx co 

Analyzer Span 18.97 18.62 93 8.81 
Zero Gas Value 0 0 0 0 
Analyzer Reads 0.036 0.005 0.098 0.052 

Error(% of cal span) 0.2% 0.0% 0.1% 0.6% 
High Gas Value 18.97 18.62 93 8.81 
Analyzer Reads 19.033 18.437 93.349 8.787 

Error (% of cal span) 0.3% -1 .0% 0.4% -0.3% 
Mid Gas Value 10.63 10.5 47.5 4.72 

Analyzer Reads 10.621 10.278 47.795 4.786 
Error(% of cal span) 0.0% -1 .2% 0.3% 0.7% 

% ERROR CALCULATION: 
(AS FOUND -ACTUAL VALUE)/HIGH SPAN* 100% 

ALLOWABLE DEVIATION IS 2% OF HIGH SPAN 

18.97 
18.62 

93 
8.81 

STATUS 

--
--

PASS 
--
--

PASS 
--
--

PASS 

STATUS 

--
--

PASS 
--
--

PASS 
--
--

PASS 

8.3-6 



8.3-7 

N02 to NO Converter Efficiency Test 
Cylinder# 

Analyzer Manufacturer: CAI NO Cal Gas Value: 93.0 CC149361 
Analyzer Model: 600 Series N02 Cal Gas Value: 45.8 CC230245 

Analyzer Serial Number: S03003 Performed By: ow 
Date: 3/2/2016 CEMS ID#: 3-CEMS 

ANALYZER ANALYZER CAL 
GAS MODE RESPONSE CORRECTED LABEL 

Zero NOx 0.1 

Zero NO 0.1 

NO NO 93.0 

NO NOx 92.8 

N02 NO 0.1 0.1 C1 

N02 NOx 41.4 41.5 C2 

Label Reguirement 
Abs. Value C0 -C1 : 45.7 D1 

Abs. Value CrC1: 41.4 D2 

C1/C2 0% 03 <5% 

CE = 0 2/01 * 100%: 90.5% > 90% 



Cal Error 

DELTA 
SPAN GAS RECORD 

CLIENT/LOCATION: Desert View Power 
~~~~~~~~~~~~~~-

DATE: 3/2/2016 
BY: DW Unit 2 

MID SPAN CYLINDER HIGH SPAN CYLINDER 

8.3-8 

CYLINDER NO. CONCENTRATION CYLINDER NO. CONCENTRATION 
ZERO 99.999 

02 CC168052 10.63 CC179518 18.97 
C02 CC168052 10.5 CC179518 18.62 
NOx CC106193 47.5 CC149361 93 
co CC326082 4.72 CC326019 8.81 

PRE-TEST INSTRUMENT CALIBRATION ERROR 

ANALYZER 
02 C02 NOx co STATUS 

Analyzer Range 20 20 100 10 
Zero Gas Value 0 0 0 0 --
Analyzer Reads 0.06 0.02 0.11 0.01 --

Error(% of scale) 0.3% 0.1% 0.1% 0.1% PASS 
High Gas Value 18.97 18.62 93 8.81 --
Analyzer Reads 18.96 18.65 92.85 8.80 --

Error(% of scale) 0.0% 0.2% -0.2% -0 .1% PASS 
Mid Gas Value 10.63 10.5 47.5 4.72 --

Analyzer Reads 10.72 10.44 47.51 4.74 --
Error (% of scale) 0.4% -0.3% 0.0% 0.2% PASS 

Linearity at Mid Point 0.3% -0.4% 0.0% 0.16% 

POST-TEST INSTRUMENT CALIBRATION ERROR 

ANALYZER 
02 C02 NOx co STATUS 

Analyzer Range 20 20 100 10 
Zero Gas Value 0 0 0 0 --
Analyzer Reads 0.036 0.009 0.131 0.083 --

Error(% of scale) 0.2% 0.0% 0.1% 0.8% PASS 
High Gas Value 18.97 18.62 93 8.81 --
Analyzer Reads 19.011 18.428 93.221 8.833 --

Error(% of scale) 0.2% -1 .0% 0.2% 0.2% PASS 
Mid Gas Value 10.63 10.5 47.5 4.72 --

Analyzer Reads 10.611 10.327 47.743 4.824 --
Error(% of scale) -0.1% -0.9% 0.2% 1.0% PASS 

Linearity at Mid Point -0.3% -0.3% 0.1% 0.5% 

% ERROR CALCULATION: 
(AS FOUND -ACTUAL VALUE OF SPAN)/RANGE * 100% 

ALLOWABLE DEVIATION IS 2% OF FULL SCALE (2 SQUARES ON STRIPCHART) 

Page 1 



DELTA 
EPA SPAN GAS RECORD 

CLIENT/LOCATION: Desert View Power 
~~~~~~~~~~~~~~ 

Unit 2 
DATE: 3/2/2016 

BY: DW 

MID SPAN CYLINDER HIGH SPAN CYLINDER 
CYLINDER NO. CONCENTRATION CYLINDER NO. CONCENTRATION 

ZERO 99.999 
02 CC168052 10.63 CC179518 

C02 CC168052 10.5 CC179518 
NOX CC106193 47.5 CC149361 
co CC326082 4.72 CC326019 

PRE-TEST INSTRUMENT CALIBRATION ERROR 

ANALYZER 
02 C02 NOx co 

Analyzer Span 18.97 18.62 93 8.81 
Zero Gas Value 0 0 0 0 
Analyzer Reads 0.06 0.017 0.109 0.013 

Error(% of cal span) 0.3% 0.1% 0.1% 0.1% 
High Gas Value 18.97 18.62 93 8.81 
Analyzer Reads 18.962 18.651 92.847 8.799 

Error (% of cal span) 0.0% 0.2% -0.2% -0.1% 
Mid Gas Value 10.63 10.5 47.5 4.72 

Analyzer Reads 10.716 10.439 47.511 4.736 
Error(% of cal span) 0.5% -0.3% 0.0% 0.2% 

POST-TEST INSTRUMENT CALIBRATION ERROR 

ANALYZER 
02 C02 NOx co 

Analyzer Span 18.97 18.62 93 8.81 
Zero Gas Value 0 0 0 0 
Analyzer Reads 0.036 0.009 0.131 0.083 

Error(% of cal span) 0.2% 0.0% 0.1% 0.9% 
High Gas Value 18.97 18.62 93 8.81 
Analyzer Reads 19.011 18.428 93.221 8.833 

Error(% of cal span) 0.2% -1.0% 0.2% 0.3% 
Mid Gas Value 10.63 10.5 47.5 4.72 

Analyzer Reads 10.611 10.327 47.743 4.824 
Error(% of cal span) -0.1% -0.9% 0.3% 1.2% 

% ERROR CALCULATION: 
(AS FOUND -ACTUAL VALUE)/HIGH SPAN * 100% 

ALLOWABLE DEVIATION IS 2% OF HIGH SPAN 

18.97 
18.62 

93 
8.81 

STATUS 

--
--

PASS 

--
--

PASS 
--
--

PASS 

STATUS 

--
--

PASS 
--
--

PASS 
--
--

PASS 

8.3-9 



f!!LfifJIPRAXAIR 

DocNumber: 000078819 

8.3-10 
Praxair 

5700 South Alameda Street 

Los Angeles, CA 90058 
Tel: (323) 585-2154 Fax:(714) 542-6689 
PGVPID: F22015 

CERTIFICATE OF ANALYSIS I EPA PROTOCOL GAS 
Delta Air Quality Services, Inc. 
1631 E. St. Andrew Pl. 
Santa Ana, CA 92705 

~ID''' 
':Di,,,lf!•SO 

Expiration Date: 

Cylinder Number: 

10.50 

10.63 

Praxair Order Number: 30768172 

Customer P. 0. Number: 05455570 

Customer Reference Number: 

% 

% 

Certified Concentration: 

4/13/2023 

CC168052 

CARBON DIOXIDE 

OXYGEN :e/,,oS Balance NITROGEN 

FlllD1.11e: 416/2015 

Part Number: NI CD10 506E·AS 

/,/JI Number: 109509605 

Cyli11dur St;4e & 0111/et: AS CGA 590 

Cylind~r Presnm: <~ Volume: 2000 psig 140 cu ft. 

NIST Traceable 

Analytical Uncertainty: 

± 0.4 % 

± 0.4 % 

¥/ocf/1.,L ... ~------____J 
p-vr--o'/5 

Certifcation Information: Certification Date: 4/1312015 Term: 96 Months Expiration Date: 4/1312023 

This cylinder was certified according to the 2012 EPA Traceability Protocol, Document #EPA-600/R-12/531, using Procedure G1. Do Not 
Use this Standard if Pressure is less than 100 PSIG. 

02 responses have been corrected for C02 interference. 

Analytical Data: (R=Reference StancJard, Z=Z9ro Gas, C=Gas CancJ1date) 

1 . Component: CARBON DIOXIDE 

Requested Concentration: 
Certified Concentration: 
Instrument Used: 
Analytical Method: 
Last Multipoint Calib<ation-

r
.First Analysis Data: -

Z: 0 R: 9 95 

Z: 0 C: 10.5 

UOM: % 

10.5% 
1050% 
Hor!ba VIA·510 SIN 2807014 
ND!R 
3127/2015 

Date: 4/13!2015 

C: 10.5 Cone: 10.5 
C: 10.5 Cone: 10.5 
R: 9.95 Cone: 105 

Mean Test Assay: 10.5% l R: 9.95 Z: 0 

----
2 . Component: OXYGEN 

Requested Concentration. 
Certified Concentration. 
Instrument Used: 
Analytical Method: 
Last Mull1poin1 Calibration: 

First Analysis Data: 

Z: 0 R: 19 9 
R: 19.9 Z: 0 
Z: 0 C: 10.63 

UOM: % 

Analyzed by: 

10.5 % 
10.63% 
OXYMAT SE 
PARAMAGNETIC 
3/30/2015 

Date: 

C: 10.63 Cone: 
C: 1063 Cone: 
R: 19.9 Cone: 

Mean Test Assay: 

4/1312015 

10.63 
10.63 
10.63 

10.63% 

-· - : 

Rercrenca Standaro Type: GMIS 
Ref. Std Cylinder # : SA 15063 
Ref. Std. Cone: 9.95% 
Ref. Std. Traceable to SRM # : 1674b 

SRM Sample # 7 ·H-07 
SRM Cylinder # : FF10631 

Second Analysis Data: Date: 

Z: 0 R: 0 C: O Cone: 0 
R: 0 Z: 0 C: 0 Cone: 0 
Z: 0 C: 0 R: 0 Cone: 0 

UOM: % Mean Test Assay: 0% 

Reference Standard Type: GMIS 
Ref. Std. Cylinder # : SA 16022 
Ref. Std. Cone: 19.90% 
Ref. Std. Traceable to SRM # : 2659a 

SRMSample# : 71 ·E·19 
SRM Cyhnder # : FF22331 

Second Analysis Data: 

Z: 0 R: 0 
0 
0 

Date: l 
C: 0 Cone: 0 

C: O Cone: 0 J 
R: 0 Cone: D 

---- ____ _ M_e~an~T~e_s_t_A_s __ ••_Y_'---~%--

R: 0 Z: 
Z: 0 C: 

UOM: % 

Information contained herein has been prepared at your request by qualified experts within Praxair Distribution. Inc While we believe that the information is accurate within the limits or the analytlcal 
methods employed and 1s complete to the extent of the specific analyses performed. we make no warranty or representation as to the suitabi lity of the use of the information for any purpose The 
information is offered with the understanding that any use or the information is at the sole discretion and risk of the user. In no event shall the habihty of Praxair D istribution, Inc., arising out of the 
use or the information con ta1ned herein exceed the fee established for providing such information I ( - ? 0 ~ I 5 r 

l 



DocNumber: 000078105 

Praxair 
5700 South Alameda Street 
Los Angeles, CA 90058 

8.3-11 

Tel: (323) 585-2 154 Fax:(714) 542-6689 

PGVPIO: F22015 

CERTIFICATE OF ANALYSIS I EPA PROTOCOL GAS 
Delta Air Quality Services, Inc. 
1631 E. St. Andrew Pl. 
Santa Ana, CA 92705 

Praxair Order Number: 30508359 
Customer P. 0. Number: 05417091 

Customer Reference Number: 

Fill Datt: 311112015 

p,.-1,Vuml><r: NI C01902E·AS 

L01.V11mher. 109507010 

Cylmdcr Srylr of Owlul.' AS CGA 590 

Certified Co11ce11tration: 
<)>fi11d1tr Pn"ure tf Volum~: 2CXX> psig 140 cu. ft. 

{>&,,/1·'17 
CtJ.,/t.6 
CC/19511 
E-~fD'~ 

Expiration Date: 

Cylinder Number: 

18.62 % 
18.97 % 

Balance 

3/20/2023 

CC179518 

CARBON DIOXIDE 

OXYGEN 

NITROGEN 

NIST Traceable 

Analytical Uncertainty: 

± 0.2 % 

±0.3 % 

F!:n~~a!~ Certification Date: 3/2012015 Term: 96 Months Expiration Date: 3/20/2023 

This cylinder was certified according to the 2012 EPA Traceability Protocol, Document #EPA-600/R-12/531 , using Procedure G 1. Do Not 
Use this Standard if Pressure is less than 100 PSIG. 

02 responses have been corrected for C02 interference. 

A11a~vflcal Data: (R=Reference Standard. Z=Zero Gas, C=Gas Cendtdat~J 

1 . Component: CARBON DIOXIDE 

Requested Concentration: 
Certified Concenlrallon: 
lnstrumenl Used: 
Analytical Melhod: 
Last Mu111po1n1 Calibration. 

Firs t Analysis Data; 

I Z: 0 R: 19.71 

lR: 19.72 Z: 0 
Z: 0 C: 16 55 

UDM: % 

2 . Component: OXYGEN 

Requested Concentrat.on· 
Certified Concentration: 
lnsln.imenl Used· 
Analytical Method. 

Last Mult1poln1 Callbra l>on-

19'.0 
16.62 ... 
Horiba VIA-510 SIN 2807014 
NDIR 
21271201 5 

-- --1 
Date: 3120/2015 

C: 18.54 Cone: 

C: 18.55 Cone: 
R: 19.72 Cone: 

Mean Test Assay: 

19% 
16.97 % 
OXYMATSE 
PARAMAGNETIC 
31212015 

16.609 
16 619 
16.619 

16.616'.I 

~stAnalysls-;;ata : ---- ~ate. 312012015 -1 
Z: 0 R: 19.9 C: 18.97 Cone: 16 976 

I R: 19 88 Z: 0 C: 16 95 Cone: 16.956 
Z: o C: 16 97 R: 19.9 Cone: 16.976 I 

I UOM: % Mean Test Assay: 18.97 % J '"""'' ~, -4 
, / 

I , / 

Relerence Standard Type: GMIS 
Raf. Std. Cylinder # CC158146 
Ref Std. Cone· 19.79% 
Ref. Std. Traceable 10 SRM # 2745 

SRM Sample# : 9-C-36 
SRM Cylinder# : CAL016135 

Second Analysis Data: Cate: 

Z: 0 R: 0 C: 0 Cone: 
R: 0 Z: 0 C: 0 Cone: 
Z: 0 C: 0 R: 0 Cone: 

I UOM: % Mean Test Assay: 

Reference Slandard Type: 
Rel. Std Cylinder# : 
Ref. Std Cone 
Ref. Std. Traceable lo SRM # . 

SRM Sample # · 
SRM Cylinder # · 

GMIS 
SA16022 
19.90% 
2659a 
71·E·19 
FF22331 

0 
0 
0 

0% 

0 R: 0 C: 0 Cone: 0 ~
eond AnalyslS Oata- --- Date: 

0 Z: o
0 

C: 0 Cone: 0 J 
o C: R: O Cone: O 

OM: % Mean Test Assay· 0 % 
L.______~ ~- -

Certified by~,.. fl ((7 J.: t[p _ _ 
() ~a~ --

lnformaHon contained herein has been prepared at your request by qualified experts wrth1n Praxair Distribution. Inc While we belle1o1e that lhe information is acrurate wlUiin the limits of the analytical 
methods employed and is compte1e to the extent of the spec1f1c analyses performed, we make no warranty or representation as to tho suitability of the use of the Wlformallon for any purpose. The 
1nformat1on is ot!ered with the understanding that any use o1 the information is at the sole discretion and risk of the user In no event shall the liability of Praxair Oistr1buhon, Inc.. ans1ng out of the 
use of the infOfmation con tained herein exceed the fee established for providing such information. 

I 



8.3-12 

/ifif~PRAXAIR rraxai r 
5700 South Alameda Street 
Los Angeles, C /\ 90058 

DocNumber: 000086684 

Tel: (323) 585-21 54 Fax:(7 14) 542-6689 

PGVPID F22015 

CERTIFICATE OF ANALYSIS I EPA PROTOCOL GAS 
01stomer & Order lnform111io11: 

DELTA AIR QUALITY """~"' 11/9/2015 

1631 EST ANDREWS PLACE 

Pruxmr Order N11111he,.· 33103648 
C11.~10111er I'. 0 l\'w11hi:r: GARY 

Cu.\·tomc.•r Nf!_fl!rence .~·umht•r 

/ 1ar1 .\'umh.·1 NI N047 5MZE·AS 

/(1/ ,\'1r111h~·,.. 10953131'} 
SANTA ANA CA 927050 

(ti11Jf.'4:r.\'11/l· ,r 0111/.-1 AS CGA 660 

NOX </-?· 5 
cctofo/q3 
~'ff ltji.."J/1 ~· 
r -i-. ?-A:> I S 

Expiration Date : 

Cylinder Number 

47.5 ppm 

Balance 

NO= 47.4 ppm 

Certified Co11ce11tmtio11: 

11/23/2018 

CC106193 

NITRIC OXIDE (as NOx) 

NITROGEN 

NIST Traceable 

Analytical Uncertainty: 

:t0.7% 

NO for Reference Only 

Certifcario11 /1iform111io11: Certification Dale: 11/23/2015 Term: 36 Months Expiration Date: 11/23/2018 

2000ps9 140cu fl 

This cylinder was certified according to the 2012 EPA Traceability Protocol. Document #EPA-600/R-12/531 , using Procedure G1. Do Not 
Use this Standard 1f Pressure is less than 100 PSIG 

A1w(r1irn/ 011111: (R=Reterence S:andsrd l=Zero Gas. CrGas Canchdate) 

1 Compooont: NITRIC OXIDE {as NOx) 

RoQvested Concentralion 
Cert1f1ed Conccntrat1on 
Instrument Useo 
Analytical Method 

Last Mult1poH'l1 Callbfauon 

Firs t Analysis Data: 

Z: 0 R. 503 
R· 503 Z: 0 
Z: 0 C: 47 5 

UOM: ppm 

47 5 ppm 

47 5 ppm 

Themo E!ectron 421-LS SIN 1030645077 
Chcm1lum1nescence 
10/2712015 

Dato : f 111612015 

c· 47 5 Cone: 47 5 

c. 47 5 Cone; 47 5 

R: 503 Cone: 4 1 5 

Mean Test Assav: 4 1 bppm 

Analyzed by. , ---:." / 
/¥~y-

~1tt<ew Angerer 

Reterence Slandard Type 
Ref Std Cyhnoer # 

Ref Sid Cone 

Ref Std Traceable to SRM # 

SRM Samp1e # 

SRM Cylinder If 

Socond Analysls Data: 

Z: 0 R: 503 
R: 503 Z: 0 
Z: 0 C: 47 4 

GMIS 

CC418J79 
50 3 ppm 
vs 1683b 

45-V-42 
CAL017897 

Date: 

C: 47 4 Cone: 
C: 47 4 Cone: 
R: 503 Cone: 

UOM: ppm Mean Test Assay: 

Certified by: 

111231201 5 

47.4 

47 4 
47 4 

47.4 ppm 

lnformat•on con1a1ned herell'\ has been prepared at yocr feQUiSl by Qua1if1od experts w1th.n Pra~a1r 01s1~1butt0n. Inc VV'tule we believe tha1 the 1nfounation is accurate w11tun the hm11s of the analytical 
methods emptoyed and 1s complete to :he extem ol 1he spee1hc analyses per'ormeC we make no waffa'l"lly Of representa!fon as to rhe sutab1hty of the vse of the 1nformatt0n for any purpose Thtt 
intormati0n is otterca wuh the u~rstand1n9 that any use of the mlormatton is a1 the solo d1scre11on and nsk of the user In no evcn1 shall the 1tab1i1ty of Pra1Ca1r 01stnbvuon, Inc . ar1sITTg cut of tho,..., 
use of the onformat1on con la1neo heroin e>e&Cd Intl tee eSlabtisned f0t providing such 1rforma11on I_ <i, _ I 6 y 



8.3-13 

P rn xair /!f!lil!IPRAXAIR 
5700 South Alameda Street 

Lo~ Angeles, CA 90058 

DocNumber: 000057962 

T~I. (323) 585-2154 Fa~:p 111) 542-6689 
l'G VPlD: F2201 3 

CERTIFICATE OF ANALYSIS I EPA PROTOCOL GAS 
Delta Air Quality Services, Inc. 
1631 E. St. Andrew Pl. Pmxa1r Order .Vumber. 24729605 

Crisromer P 0 Number: 04549918 
Customer Reference Number 

Santa Ana, CA 92705 

~()~ 9~. 0 
CcJc./-'11'1 
E'f.fO'l/o~ 
F,_,~_ ,_, 

Exp1rat1on Date: 

Cylinder Number: 

93.0 ppm 

Balance 

NO= 92.9 ppm 

Certified Concentration: 

9/4/2021 

CC149361 

NITRIC OXIDE {as NOx) 

NITROGEN 

Plwl ,\'11mhl' I, 

l.ofNimrbcr 

( :• '11Nkr S1ylc '~ 011Tli:t 

( )·lmJ1:r / 1rt'.l.ntrr ~ VtHimu: 

NIST Traceable 

Analytical Uncertainty: 

± 0 .6% 

NO for Reference Only 

Cn1ifclllil/11 /11for111n1ion: Certification Date. 9/412013 Term: 96 Months Expiration Dale: 9/4/2021 

B/221201~ 

NI N090t,1z2r ·AS 

10~32~401 

AS CGA660 

2000 psog 140 cu ft 

This cylinder was certified according to the 2012 EPA Traceability Protocol, Document #EPA-600/R-12/531, using Procedure G1. Do Not 
Use th is Standard ii Pressure is less than 100 PSIG. 

\ 
A 11 11~)·ticnl Data: (R•Rorcroncc Siandord, Z=Zero Gas, C=Gos Candidate} 

1 Component· NITRIC O XIDE (•s NOx) 

HoqtJOSled Conco11tralt0n 90 ppm 
Crutlf1~d Conc:mt:c;lion 
lnstrumorh lJs0<f 
/\nat,.11cet1 Method 
I as! M1..!t1pou11 Calibration 

First Analysis Data: 

Z: 0 R: 996 
R: 99u Z: 0 

\; Z: 0 C: 93, 

UOM. ppm 

930 ppm 
Tt1ormo t:IOCl<OI'\ '121 SIN 01 .tti02432C 
Chom1lum1nB1'':"0PC\' 
012212013 

Date : 

C: 93 3 Cone: 
C: 93 ~ Cone: 
R: 99 6 Cone: 

Moan Tosi As sny: 

012812013 

93 3 
93 5 
g3 1 

DJ.3 ppm 

Analyzed by: /tlktlfl« 
Nelson Ma 

\ 

Hcforonce Slandard I ypo 

Ref Sid Cyhnder # 

Roi Sid Cone 
Rof Std r,,-.o>b•e to SRM H 

SHM Sample # · 

SRM Cylinder 11 

Second Analysis Oalfll: 

Z: 0 R: 996 C: 
R: !l96 Z: 0 C: 
Z: 0 C: !']' R: 

GMIS 
cc10313g 

996 ppm 
Y• 16 !)Ab 
~4-S-8 1 

CAL01MM 

Date. 

926 Cone: 
928 Cone. 
99.6 Cone: 

UOM : ppm Moa n Test Assay: 

Certified by: 

g_·4r.'013 

976 
92 8 
92 7 

fi2 I ppm 

ln10t"Tlc..Uon contained herein has bee., prepared at your request by qual1f1cd experts "''1th1n Pra,.a1r D1s1ribut ~on. Inc Wl1lo \\e behove that tho information 11 accurate v.1th1n the l1truts of th~: ... nal,'liC ll 
met.nods employed Jnd 1s compfcte to tho Q)llonl of tho spccthc .-nc.lyses pcrtormod, -uo make no warr:111ty or representation as to the su11ab1hty o( the uso ct lhtl 1nformauon (Ot nn1 pll'poso rt1!J 
irformat10n is offered with tho undorst11nd1ng that any use of tho 1nformatron 1s at tho solo discretion amt n:-k ol thP. 11scr In no event shall the 11rit>d1ty of Pr;:ha1r 01stnbuuon Inc. ansin ~JI o1 the 
use o: tho 1nforma11on r.on tained heroin o>:c:oed the foG oslahhshod for prov1d1ng such 1nformJt1on 

I 



/f flfffilPRAXAIR 

DocNumber: 000052502 

8.3-14 

Pra xa ir 
5 700 South Alameda Street 

Los Angeles, CA 90058 
Tel· (323) 585-2154 Fax:(714) 542-6689 

PGVPID: F22013 

CERTIFICATE OF ANALYSIS I EPA PROTOCOL GAS I 
Delta Air Quality Services, Inc. 
1631 E. St. Andrew Pl. 
Santa Ana, CA 92705 

Expiration Date: 

Praxair Order Number: 23 177434 

C11s1omcr P. 0. Number: 04326926 

Customer Reference Number: 

Certified Conce/1/ration: 

Cylinder Number: 

4/13/2021 

CC326019 

8.81 ppm 

Balance 

CARBON MONOXIDE 

NITROGEN 

Fill Omr: 312012013 

J',11·1 Number: NI C08.SME·AS 

Lnt N11mb~r: 1 09307807 

()1md••· SIJ•I• & Outlet AS CGA 350 

r>-tmd~r Pr~s..urr~ ct- l'o/,,,ur 2000 ps19 140 cu ft 

NIST Traceable 

Analylical Uncertainty : 

± 1 % 

Certijcntio11 !11formntio11: Certification Date: 4/13/2013 Term: 96 Months Expiration Date: 4/13/2021 

This cylinder was certified according to the 1997 EPA Traceability Protocol, Document #EPA-600/R-971121 , using Procedure G1 . The 
certification expirat ion date was assigned using the May 201 2 revision of the EPA T raceabili ty Protocol document.Do Not Use this 
Standard if Pressure is less than 150 PSIG. 

Ana~rtical Data: (R=Reterence Standarcl, Z=Zero Gas, C=Gas Candoda/e) 

1 . Component: CARBON MONOXIDE 

Requested Concen1ret1on 
Cef1rfied Concentration· 

lnst,urnent Used. 

Analytical Method 
Lest MuUipoinl Cahbrat1on 

First Analysis Data: 

Z: 0 R: 64 
R: 84 9 Z: 0 
Z: 0 C: 729 

llOM· ppm 

Analyzed by: 

85ppm 

8.81 ppm 
Horoba VIA·510 SIN 57687601 5 

NOIR 
3120/2013 

Dato: 4/1212013 

C: 729 Cone: 885 

C: 73 Cone: 8 77 

R: 64.3 Cone: 882 
Mean Test Assay: 881 ppm 

~ 
Shameela Jiffrey 

Rerorence Stancard Type 
Ref Std Cylinder # 
Ref. Std Cone. 
Ref Sid Traceable to SRM # . 

SRM Sample # : 

SRM Cylinder# . 

Second Analysis Data: 

Z: 0 R: 0 

I ;; ~ ~'. 
0 
0 

C: 
C: 
R: 

GMIS 
SA6667 

10.2 ppm 
1677c 

5·1.42 
XF 0021436 

0 
0 
0 

Date : 

Cone: 
Cone: 
Cone: 

~".'.. Menn Test Assay: 

Certified by: 

0 
0 
0 

o ppm 

Information contained herein has been prepared al your request by qualified expens w1th1n Praxair Oistnbut1on. Inc. While we beltevo that the information is accurate w ithin the hm11s of the ana:tt1cal 
methods employed and 1s complete 10 the extent of the specific enaly$es perfo,med. we make no wauanly ot representation as to the surtabihly o f the use of the tnfOfmalion for any purpose The 
1n1orma1ron 1s offered with the understanding that any use of the informauon 1s at the sole discretion ano risk of the user. In no event shall lhe l1ab1hly of Praxair 01stnbulion. Inc,, arising out or the ,,/, 
use of the information con ra ined herein exceed the fee established tor providing such 1nforma11on. r / ,..i. P ,.. /,' / 8' -2.--)( -~ I >, / (/ 



!f f!fiI!IPRAXAIR 

OocNurnber: 000079839 

8.3-15 

Praxair 

5700 South Alameda Street 

Los Angeles, CA 90058 
Tel: (323) 585-2154 Fax:(714) 542-6689 

PGYPfD: F22015 

CERTIFICATE OF ANALYSIS I EPA PROTOCOL GAS 
Delta Air Quality Services, Inc. 
1631 E. St. Andrew Pl. 
Santa Ana, CA 92705 

Expiration Date: 

Cylinder Number: 

4.72 

Praxair Order Numb.r: 30996622 
Customer P. 0 . Number: 05492907 

Customer Reference Number: 

ppm 

Cert!fied Co11centration: 

5/11/2023 

CC326082 

CARBON MONOXIDE 

Fill /)aT< 51512015 

Prrrt Numlwr: NI C04.7ME~AS 

l.<H Num/1<r: 10951 2509 

Cyl111uer Style cl' 0111/<1: AS CGA 350 

<)1mdl!.r Pressure & Folmntt: 2000 psig 140 cu. ft 

NIST Traceable 

Analytical Uncertainty: 

± 1.1 % 

c. 0 tf . ?"'--' 
cc,-:a..&ot 
E,'l/os/ 11 /i Balance NITROGEN 

r"UA>I S 
Certifcation Information: Certification Date: 5/11/2015 Term: 96 Months Expiration Date: 5/11/2023 

This cylinder was certified according to the 2012 EPA Traceability Protocol, Document #EPA-600/R-12/531 , using Procedure G1. Do Not 
Use this Standard if Pressure is less than 100 PSIG. 

Analytical Data: (R=Reference Standard, Z•Zero Gas. C=Gas Candidate) 

1 . Component: CARBON MONOXIDE 

Requested Concentration: 
Certified Concentration: 
lnstrumenl Used: 
Analyticel Me1hod· 
Last Multipoint Calibration. 

First Analysis Data: 

Z: 0 R: 81.9 
R: 82. 1 Z: 0 

Z: 0 C: 38 

! UOM: ppm 

Analyzed by: 

4 7 ppm 
4.72 ppm 

Horiba VIA-510 SIN 576876015 

NDIR 
4123/2015 

Date: 511112015 

C: 36.2 Cone: 4.728 
C: 38.1 Cone : 4.716 

R : 82 Cone: 4 704 

Mean Test Assay: 4.716ppm 

Reference Standard Type: 
Ref. Std. Cylinder# · 

Ref. Std. Cone: 
Ref. Sid. Traceable to SRM # : 

GMIS 
CC130322 

10. 15 ppm 
1677c 

5-J-42 

CAL015337 

SRM Semple # : 

SRM Cylinder# : 

Second Analysis Data: Date: 

Z: 
R: 
Z: 

0 
0 
0 

R: 
z: 
C: 

0 
0 

0 

C: O Cone: 
C: 0 Cone: 

R: 0 Cone: 

Mean Test Assay: 

0 
0 
0 

Oppm 

Information contained herein has been prepared at your request by qualifted experts within Praii:air Distribution, Inc. While we believe that the information is accurate within the limits of the analytical 
methods employed and is comple1e to the extenl of the specific analyses performed, we make no warranty or representation as to the suitabihty of the use of the information for any purpose The 

l 

mformat1on is offered with the understar"lding that any use of tho information is et the ~le discretion and risk of the user In no event shall the liability of Praxair Distributton. Inc .. arising out oft~ c-Vi 
use or the information contained herein exceed the ree established for providing such mformation. --J _ / O ~ / 7,le:" 



C 11st111 

/f ftlif!IPRAXAIR 

DocNumber: 000057602 

8.3-16 
Pra~air 

5700 South Alnmcda Street 
Los Angeles. CA 90058 
Tel: (323) 585·2 I 54 Fax ·(714) 542-6689 

PG\'Pll) F2201 3 

CERTIFICATE OF ANALYSIS I EPA PROTOCOL GAS 

Delta Air Quality 
1845 N. Case St. 
Orange, CA 92865 50 

Praxair Order Number 24457892 
Customer P O N11mher: 04510559 

Customer Reference Number: 

}·ill /)111.: 12120/201?. 

/'m·t N11mhrr EV AINX45ME~AS 

[;1;/ Numhcr 109235605 

No,, 'ft:, .~ 
cc~' o" 
tyfoS/ot/J 

Expiration Date· 

Cylinder Number: 

45.8 ppm 

Balance 

Certified Concentration: 

8/9/2016 

CC230245 

NITROGEN DIOXIDE (as NOx) 

AIR 

( )lmclt:r ."ilyltt rf. Our/el AS CGA 660 

<)h1Ni.:r f'n::UHrt' d f'olumt•: 2000 pstg MO cu tt 

NIST Traceable 

Analytical Uncertainty: 

±0.7 % 

NO = 1 ppm NO for Reference Only 

Cert!frario11 !uformation: Certification Date: 8/9/2013 Term: 36 Months Expiration Date: 81912016 

This cylinder was certified according to the 2012 EPA Traceability Protocol, Document #EPA-600/R-12/531, using Procedure G1. Do Not 
Use this Standard if Pressure is less than 100 PSIG. 

Last certified concentration was 45.8 ppm N02 on 01/21/2013 

Ana~rrira/ Datu: (R•Rolcrcncc Standard, Z=Zero Gas, C=Gas Candidate, 

1 . Component: NITROGEN OIOXIDE (as NOx) 

RoqlJcstcd Concentrallon· 
Cen1f1ed Concenlrat1on 
lnstrumonl Used 

/\nRlylcal Method 

Last f.~u~.1po1nl Ca'il>r .Jt1on 

First Analysis Data: 

z· o R: 49 5 
R: 495 Z: 0 
Z: O C: 45 4 

UOM: ppm 

Analyzed by: 

45ppm 
45.Bppm 
rtiermo Eleclron 421 S/N 072602432C 

Ct'temilunnnescenco 
717"/?.013 

Dalo: 81917013 

C: 45 4 Cone: 458~9 

C: 455 Cone : 4596 

R: 49 5 Cone: 45859 

Mean Test Ass11y: 4589? ppm 

~lend ywood 
(J_ ~ood' 

( p../ 

Roferenco Standard T}pe 
Ref Std. Cylinder II · 
Rel Std Cone. 
Roi Std Traceablo to SRM # 

SHM Sample# . 
SRM Cyhnder # 

i Socond Analysis Da ta: 

z· 0 
R: 0 
Z: 0 

R : 
Z : 
C: 

0 
0 
0 

C: 
C: 
R: 

GMIS 
CC362460 
50 0 ppm 
1683b 
45-U-37 

CAL015U17 

0 
0 
0 

Dato: 

Cone: 
Cone : 
Cone: 

UOM: ppm Mean Tost Assay: 

Certified by: g;;; 
0 
0 
0 

Oppm 

lnformlltion ront8fncd herein has been p<cpArcd al yolX request by qualified exports withlfl Praxar 0 1stribution Inc. Wl1lo we beliovo thal the 1nformal10n rs accurale wsth.n the limits of the anolyt1cul 
mcthoas cmt>loycc.I .lf1d is con1plcto to the OK10nt of the specific anarysr.s performed, we make no 1arranty or ropr"sentahon as to lhe su1tabdity of the use of the inrormahon fOf any purpo~e fhe 
1ntormu11on 1s offered\•, 1th lhG understanding 1hat any uso of 1ho inforrn~hon is a1 the sole dJSCfOllOn and risk of tho usor In no e·1cnt shalt lho !1:1b1hly of Praxair 01stnbv11on. tnc . ar~s:vu1 of 1ho 
use 01 tho iniormaoon con ta,ncd herein exceed the foe cslabl1sncd for providing such informahon <6 _ z,Jf - / /-tf 



Nozzle# Date 
29 1/6/16 
55 1/6/16 

DELTA AIR QUALITY SERVICES 
NOZZLE CALIBRATION LOG 

Performed By D1 D2 03 
SS 0.242 0.244 0.243 
SS 0.246 0.245 0.246 

Page 1 of 1 

8.3-17 

Average Dn Status 
0.243 
0.246 



B.3-18 

Delta~ 
Air Quality Services, Incorporated 

MlJNl KO~E 
A I R 0 l . " I 1 ) ' l ,, \ I ( [ \ 

NOZZLE CALIBRATION DATA 

Nozzle l.D. !>) Date ) -1 - "'l <l l .. 

Material J) By ll ~ 
Configuration (l orf!ook)) 

\..___...-/' 

Maximum Difference Di - Di = o, u 0 1 (must be 0.004" or less) 

Average Dn = u · ?.. 'i 6 

Note: Measure three diameters with micrometer 

DS1204098 
Date of last revision 10/14/2015 Master Document Storage\Forms\Datasheets\Calibration Forms 



8.3-19 

Delta~ ~~ MONl ROSI: I AIR llll\1111 \LR\ f( f\ 
Air Quality Services, Incorporated 

NOZZLE CALIBRATION DATA 

Nozzle 1.0. ~ ...._ c, 
Material 

o . -z_Ltl.._ 

Maximum Difference Di - Di= · ._;, u 'l. (must be 0.004" or less) 

Average On= 0, 7.,.. j ) 

Note: Measure three diameters with micrometer 

0$1204098 
Date of last revision 10/14/201 5 Master Document Storage\Forms\Datasheets\Calibration Forms 



IAccepta1>111ty 
Criteria 

Pilot ID 

038 
072 
089 

Notes: 

S Type Pitot Tube Dimensional Calibration Record 

l 
...... c A ~j 

z 

d, 

i 
Side View 

~11Q <ut< 
z< 1/8" w< 1/32" Yes 3/8" 

Side View, Side View, 
Impact Impact 

Date Calibrated By 
openings openings 

Pa= Pb 
Tubing 

Properly Properly Diameter, dt 
aligned, z < aligned, w < 

1/8" 1/32" 

1/5/16 SS y y y 0.375 
1/5/16 SS y y y 0.375 
115/16 SS y y y 0.375 

Reference - Type-S Pilot Tube Calibration Study, Robert F. Vollaro, October 15, 1975 

~ M, -I 
c=x=J 
~ M, ~ 

End View 

nia n/a n/a 

M1 M2 M3 

0.934 0.935 0.947 
0.954 0.953 0.955 
0.946 0.933 0.948 

n/a 

M4 

0.938 
0.954 
0.943 

If tube is not visibly deformed, then average face angles to tube axes is presumed to represent each of the individual face angles to the axis 

Reference "A Type-S Pilot Tube Calibration Study, Robert F. Vollaro. October 15. 1975 
If tube is not visibly deformed it is assumed that Pa =Pb= .5 x avg. of M1 M2, and that average face opening plane angles represent individual angles to tube axis 

n/a 

M5 

0.362 
0.404 
0.389 

- I Ms r-

~}~ 
• 
Pb 

T 
Pa 

+ 
Ms -I ~ 

Too View 

1.05 Dt < p < 1.5 
n/a 10degrees 5 degrees DI 

Average Face 
Average Face 

Opening Plane 
Opening Plane 

Angle, offset 
M6 f rom 

Frontal Angle 
Ratio of P/Dt 

perpendicular 
from parallel to 

to transverse 
Longitudinal 

__ ,_ Axis 

0.382 -0.1 0.7 1.2 
0.403 0.1 0.1 1.3 
0.399 10 0.4 1.3 

i 
MJ 

L 

Status 

Pass 
Pass 
Pass 

CD . 
w 

I 
9') 
0 



SEMI-ANNUAL ORY GAS METER/ORIFICE CALIBRATION 

Orifice Method - Triplicate Runs/Four Calibration Points Model #: 
English Meter Box Units, English K' Factor 10 # ; 
Filename C:,Users\Dave Wonder1y\lnformation\Calibrations\Meters\&.wcs\2016\1Semi-Annual Meter Callbration - 6-WCS 1-6-16.xls}WC Date: 
File Modified From: APEX 522 Series Meter box Calibration Sar. Pressure 
Revised: 41812005 Performed By: 

Meter Seria l #: 

2010.00 
6WCS 

11812016 
29.87 

g bridge 
894082 

ORY GAS METER READINGS CRITICAL ORIFICE READINGS 

Volume Volume Volume lnitial Temps. Final Temps. Orifice K'Orifice Actual 
dH Time Initial Final Total Inlet Outlet Inlet Outlet Serial# Coefficient Vacuum 

(inH20l (min} (cu ftl (CU ft) lcum Idea Fl Idea Fl Idea Fl Idea Fl lnumber) lsee abovel fin Hal 
0.14 I 2600 I 182.400 I 187.750 I 5.350 I 66.0 I 62.0 I 67.0 I 63.0 33 I 0 .1553 I 25.0 
0.14 I 26.00 I 187.750 I 193.110 I 5.360 I 67.0 I 63.0 I 68.0 I 65.0 33 I 0 .1553 I 25.0 
0.14 I 26.00 I 193.110 I 198.503 I 5.393 I 68.0 I 65.0 I 70.0 I 68.0 33 I 0.1553 I 25.0 

0.62 I 12.00 I 198.503 I 203.940 I 5.437 I 70.0 I 68.0 I 700 I 690 48 I 0.3465 I 21 .0 
0.62 I 1200 I 203.940 I 209375 I 5.435 I 70.0 I 69.0 I 71.0 I 69.0 48 I 0 .3465 I 21.0 
0.62 I 12.00 I 209.375 I 214.838 I 5 .463 I 71.0 I 69.0 I 71.0 I 69.0 48 I 0 .3465 I 21.0 

1.90 I 7.00 I 214.838 I 220.300 I 5 .462 I 71.0 I 69.0 I 72.0 I 69.0 63 I 0 .5888 I 18.0 
1.90 I 7.00 I 220.300 I 225.755 I 5.455 I 72.0 I 69.0 I 72.0 I 69.0 63 I 0 .5888 I 18.0 
1.90 I 7.00 I 225.755 I 231 .238 I 5.483 I 72.0 I 69.0 I 73.0 I 69.0 63 I 0.5888 I 16.0 

3.60 I 5.00 I 231.238 I 236.550 I 5.312 I 73.0 I 69.0 I 74.0 I 700 73 I 0 .8202 I 16.0 
3.60 I 5.00 I 236.550 I 241 .875 I 5.325 I 74.0 I 700 I 74 0 I 700 73 I 0 .8202 I 16.0 
360 I 5.00 I 241 875 I 247.232 I 5.357 I 74.0 I 70.0 I 75.0 I 7 1.0 73 I 0.8202 I 16.0 

DRY GAS METER ORIFICE ORY GAS METER ORIFICE 
CALIBRATION FACTOR CALIBRATION FACTOR Individual 

VOLUME VOLUME VOLUME VOLUME VOLUME Run 
CORRECTED CORRECTED CORRECTED CORRECTED NOMINAL y dH@ 

Vm(std) Vm(std) Vct(std) Ver( std) Ver Value Value 0_95 < y 
(CU ft) (liters) fcuftl (liters) (cu ftl (number) fin H201 < 1.05? 
5.376 152.3 5.284 149.6 5 .225 0.983 1.923 Pass 
5374 1522 5.281 149.6 5.227 0.983 1.920 Pass 
5.386 152.5 5.279 149.5 5.230 0.980 1.913 Pass 

Av erage 0.982 1.919 

5.421 153.5 5.436 153.9 5.385 1.003 1.695 Pass 
5.414 153.3 5.436 153.9 5.385 1.004 1.693 Pass 
5.439 154.0 5.436 153.9 5.385 0999 1.693 Pass 

Average 1.002 1.694 

5.453 154.4 5.386 152.5 5.341 0.988 1.799 Pass 
5.443 154.2 5.383 152.5 5.343 0.989 1.801 Pass 
5.469 154.9 5.383 152.5 5.343 0 .984 1.801 Pass 

Avera ge 0.987 1.800 

5.313 150.5 5.354 151 .6 5.319 1.008 1.758 Pass 
5.321 150.7 5.351 151 .5 5322 1.006 1.758 Pass 
5.348 151.4 5351 151.5 5.322 1.001 1.757 Pass 

Average 1.005 1.758 

I Average Yd: 0.994 dH@: 1.793 I 
Q @ dH = 1: 0.560 

I 
I 
I 

I 
I 
I 

I 
I 
I 

SIGNED: Signature on File Date: 11812016 

IMPORTANT 
IMPORTANT 

For valid test results, the Actual Vacuum should be 1 to 2 in. Hg grea ter than the Theoretical Crit ical Vacuum shown above. 
The Crit ica l Orifice Coefficient, K', must be entered in English units, (ft)"3•(deg R)"0.5/((in.Hg}'"(min)). 

(in. Hg) 

Ambient Temperature 
lni1ial Final 

(deg F) (deg F) 
6 1.0 I 61.0 
6 1.0 I 62.0 
62.0 I 62.0 

620 I 620 
620 I 62.0 
62 .0 I 62.0 

620 I 630 
63.0 I 63.0 
630 I 630 

630 I 64 0 
64 0 I 64.0 
64 0 I 640 

Individual Orifice 
Orifice Average 

Yma,r; - Ymin 0.98 < YfYd 
< 0.010? < 1.02? 

Pass Pass 

Pass Pass 

Pass Pas.s 

Pass Pass 

I 
I 
I 

I 
I 
I 

I 
I 
I 

I 
I 
I 

Average 
(deg Fl 
61 .0 
61.5 
620 

62.0 
62.0 
62.0 

62.5 
63.0 
63.0 

63.5 
64.0 
64.0 

Orifice 
Average 

dH@ - dH@av 
< 0.155? 

Pass 

Pass 

Pass 

Pass 

Semi-Annual Meter CMbration • 6-WCS 1-8-16 WCS 
41112016 

11:10 AM 

m . 
w 
I 

"' ~ 



SEMI-ANNUAL DRY GAS METER/ORIFICE CALIBRATION 

Onfice Method · Triplicate Runs/Four Calibralion Points Model# 
English Meter Box Units, English K' Factor ID# 
Filename C \Users\Dave Wonderlyllnformatoon\Cahbralions\Meters\5-wcs\2016\(Sern1-Annual Meter Calibration 5-Wcs- 1-29-16 xls)WC Date 
File Modified From· APEX 522 Series Meter box Calibration Bar Pressure. 
Revised 41812005 Pertormed By 

95462800 
5wcs 

112912016 
3003 

G> Bndge 

DRY GAS METER READINGS CRITICAL ORIFICE READINGS 

Volume Volume Volume Initial Temps. Final Temps. Orifice K' Orifice Actual 
dH Time Initial Final Total Inlet Ou11et Inlet Outlet Serial# Coefficient Vacuum 

(1n H20) (min) (cult) (cu lt) (cu lt) (deg Fl (deg F) (deg F) (deg F) (number) fsee abovel lin Hal 
013 I 26.00 I 772.400 I 777 760 I 5.360 I 60.0 I 68.0 I 700 I 68.0 33 I 0 1553 I 230 
013 I 26.00 I 777.760 I 783.155 I 5.395 I 700 I 68.0 I 73.0 I 70.0 33 I 0. 1553 I 23.0 
0 13 I 2600 I 783.155 I 788569 I 5.414 I 73.0 I 700 I 74.0 I 71 .0 33 I 0.1553 I 23.0 

063 I 12.00 I 788.569 I 794.035 I 5 466 I 74.0 I 71 0 I 74.0 I 71 .0 I 48 I 03465 I 190 
0.63 I 1200 I 794.035 I 799 485 I 5.450 I 740 I 71 0 I 75.0 I 71 .0 I 48 I 0.3465 I 19 0 
063 I 1200 I 799 485 I 804 958 I 5.473 I 75 0 I 71.0 I 750 I 720 I 48 I 03465 I 190 

190 I 7 00 I 804 958 I 810 435 I 5.477 I 750 I 720 I 760 I 720 I 63 I 05888 I 160 
1.90 I 7.00 I 810435 I 815890 I 5.455 I 76.0 I 72.0 I 78 0 I 73.0 63 I 05888 I 160 
1.90 I 7 00 I 815.890 I 821 .354 I 5.464 I 780 I 73.0 I 780 I 73.0 63 I 05888 I 160 

350 I 500 I 821.354 I 826.670 I 5.316 I 780 I 730 I 81.0 I 74.0 73 I 08202 I 140 
350 I 5.00 I 826.670 I 832.015 I 5.345 I 81 .0 I 74.0 I 83.0 I 74.0 73 I 08202 I 14 0 
3.50 I 500 I 832.015 I 837.358 I 5.343 I 830 I 74 0 I 850 I 75.0 73 I 08202 I 14 0 

DRY GAS METER ORIFICE DRY GAS METER ORIFICE 
CALIBRATION FACTOR CALIBRATION FACTOR Individual 

VOLUME VOLUME VOLUME VOLUME VOLUME Run 
CORRECTED CORRECTED CORRECTED CORRECTED NOMINAL y dH@ 

Vm(std) Vm(std) Ver( std) Ver( std) Ver Value Value 0.95 < y 
(cult! (liters) (cuftl (liters) (cu ft) (number! (in H201 < 1.057 
5.395 152.8 5287 149.7 5.250 0.980 1.775 Pass 
5.391 152.7 5.287 149.7 5.250 0.981 1.772 Pass 
5.393 152.7 5.287 149.7 5.250 0.980 1.767 Pass 

Average 0.980 1.771 

5.446 154.2 5.444 154.2 5.406 1.000 1.718 Pass 
5.427 153.7 5.444 154.2 5.406 1.003 1.718 Pass 
5.445 154.2 5.444 154.2 5.406 1.000 1.717 Pass 

Average 1.001 1.718 

5 461 154.7 5.397 152.8 5.359 0.988 1.791 Pass 
5429 153.7 5.397 152 8 5 359 0994 1.789 Pass 
5.430 153.8 5.397 152.8 5.359 0.994 1.788 Pass 

Average 0.992 1.789 

5294 149.9 5.370 152.1 5332 1.014 1.696 Pass 
5.308 1503 5.370 152.1 5.332 1012 1694 Pass 
5.294 1499 5.370 152.1 5.332 1.014 1.692 Pass 

Average 1.013 1.694 

[ Average Yd: 0.997 dH@-: 1.7.43 [ 

Q @ dH=1: __ 0.568 

(In Hg) 

Ambient Temperature 
Initial Final Average 

{deg Fl ldeg F) (deg Fl 
66.0 I 66.0 I 66.0 
66.0 I 66.0 I 66.0 
66.0 I 66.0 I 66.0 

66.0 I 66.0 I 66.0 
66.0 I 66.0 I 66.0 

I 660 I 66.0 I 66 0 

I 66.0 I 66.0 I 66.0 
I 66.0 I 660 I 66 0 

660 I 66.0 I 66.0 

66.0 I 66.0 I 66.0 
66.0 I 66.0 I 66.0 
66.0 I 66.0 I 66.0 

Individual Orifice Orifice 
Orifice Average Average 

Ymax . Ymin 0.98 < YIYd dH@-dH@av 
< 0.0107 < 1.02? < 0.155? 

Pass Pass Pass 

Pass Pass Pass 

Pass Pass Pass 

Pass Pass Pass 

SIGNED: Signature on File Date: __ 1 /_29_1~20_1_6 ________ _ 

Semi.Annual Meter Calibration S-Wcs· 1·29· 16 WCS 
41112016 
11:04AM 

tD . 
w 
I 

I\,) 
I\,) 



Reference Thermometer 1.0 .: 
TIC Readout 
1.0. 1.0. 
#38 Readina 1 
OIL 3WCS 362 

WATER 3WCS 211 
ICE 3WCS 33 
OIL 5WCS 362 

WATER 5WCS 212 
ICE 5WCS 31 
OIL 6WCS 362 

WATER 6WCS 212 
ICE 6WCS 31 
OIL 7WCS 355 

WATER 7WCS 211 
ICE 7WCS 32 
OIL 12WCS 362 

WATER 12WCS 210 
ICE 12WCS 32 
OIL 14WCS 362 

WATER 14WCS 212 
ICE 14WCS 31 
OIL 17WCS 363 

WATER 17WCS 210 
ICE 17WCS 30 
OIL 18WCS 364 

WATER 18WCS 210 
ICE 18WCS 31 
OIL 19WCS 363 

WATER 19WCS 212 
ICE 19WCS 32 
OIL PTC-9 361 

WATER PTC-9 211 
ICE PTC-9 32 
OIL PTC-10 363 

WATER PTC-10 211 
ICE PTC-10 31 
OIL PTC-11 363 

WATER PTC-11 211 
ICE PTC-11 32 
OIL PTC-12 359 

WATER PTC-12 212 
ICE PTC-12 32 
OIL PTC-13 359 

WATER PTC-13 212 
ICE PTC-13 32 
OIL PTC-14 363 

WATER PTC-14 210 
ICE PTC-14 31 
OIL PTC-15 362 

WATER PTC-15 211 
ICE PTC-15 33 

OIL PTC-16 359 
WATER PTC-16 211 

ICE PTC-16 31 
OIL PTC-20 356 

WATER PTC-20 211 
ICE PTC-20 31 
OIL PTC-21 356 

WATER PTC-21 212 
ICE PTC-21 31 

OIL PTC-22 361 
WATER PTC-22 212 

ICE PTC-22 31 

OIL PTC-23 361 
WATER PTC-23 210 

ICE PTC-23 31 

T1 

TEMPERATURE SYSTEM CALIBRATION 
S TYPE 1" ROUND 

#38 
F95-195 T2 F95-195 T3 F95-195 

TIC - Readout Reference Thermometer 
OF OF 

Readina 2 Readina 3 Averaae Readina 1 Readina 2 Readino 3 Averaae 
362 362 362 360 360 360 360 
211 211 211 212 212 212 212 
33 33 33 32 32 32 32 
362 362 362 360 360 360 360 
212 212 212 212 212 212 212 
31 31 31 32 32 32 32 
362 362 362 360 360 360 360 
212 212 212 212 212 212 212 
31 31 31 32 32 32 32 
355 355 355 360 360 360 360 
211 211 211 212 212 212 212 
32 32 32 32 32 32 32 

362 362 362 360 360 360 360 
210 210 210 212 212 212 212 
32 32 32 32 32 32 32 

362 362 362 360 360 360 360 
212 212 212 212 212 212 212 
31 31 31 32 32 32 32 

363 363 363 360 360 360 360 
210 210 210 212 212 212 212 
30 30 30 32 32 32 32 

364 364 364 360 360 360 360 
210 210 210 212 212 212 212 
31 31 31 32 32 32 32 

363 363 363 360 360 360 360 
212 212 212 212 212 212 212 
32 32 32 32 32 32 32 

361 361 361 360 360 360 360 
211 211 211 212 212 212 212 
32 32 32 32 32 32 32 

363 363 363 360 360 360 360 
211 211 211 212 212 212 212 
31 31 31 32 32 32 32 

363 363 363 360 360 360 360 
211 211 211 212 212 212 212 
32 32 32 32 32 32 32 
359 359 359 360 360 360 360 
212 212 212 212 212 212 212 
32 32 32 32 32 32 32 

359 359 359 360 360 360 360 
212 212 212 212 212 212 212 
32 32 32 32 32 32 32 
363 363 363 360 360 360 360 
210 210 210 212 212 212 212 
31 31 31 32 32 32 32 

362 362 362 360 360 360 360 
21 1 211 211 212 212 212 212 
33 33 33 32 32 32 32 

359 359 359 360 360 360 360 
211 211 211 212 212 212 212 
31 31 31 32 32 32 32 

356 356 356 360 360 360 360 
211 211 211 212 212 212 212 
31 31 31 32 32 32 32 
356 356 356 360 360 360 360 
212 212 212 212 212 212 212 
31 31 31 32 32 32 32 

361 361 361 360 360 360 360 
212 212 212 212 212 212 212 
31 31 31 32 32 32 32 

361 361 361 360 360 360 360 

210 210 210 212 212 212 212 
31 31 31 32 32 32 32 

Difference 

OF 

2 
1 
1 
2 
0 
1 
2 
0 
1 
5 
1 
0 
2 
2 
0 
2 
0 
1 
3 
2 
2 
4 
2 
1 
3 
0 
0 
1 
1 
0 
3 
1 
1 
3 
1 
0 
1 
0 
0 
1 
0 
0 
3 
2 
1 
2 
1 
1 

1 
1 
1 
4 
1 
1 
4 
0 
1 

1 
0 
1 

1 
2 
1 

%, (oR) 

0.2% 
0.1% 
0.2% 
0.2% 
0.0% 
0.2% 
0.2% 
0.0% 
0.2% 
0.6% 
0.1% 
0.0% 
0.2% 
0.3% 
0.0% 
0.2% 
0.0% 
0.2% 
0.4% 
0.3% 
0.4% 
0.5% 
0.3% 
0.2% 
0.4% 
0.0% 
0.0% 
0.1% 
0.1% 
0.0% 
0.4% 
0.1% 
0.2% 
0.4% 
0.1% 
0.0% 
0.1% 
0.0% 
0.0% 
0.1% 
0.0% 
0.0% 
0.4% 
0.3% 
0.2% 
0.2% 
0.1% 
0.2% 

0.1% 
0.1% 
0.2% 
0.5% 
0.1% 
0.2% 
0.5% 
0.0% 
0.2% 

0.1% 
0.0% 
0.2% 

0.1% 
0.3% 
0.2% 

Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 

Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 

Pass 
Pass 
Pass 

8.3-23 



Reference Thermometer 1.0.: 
TIC Readout 
1.0. 1.0 . 
#38 Reading 1 

OIL PTC-24 357 

WATER PTC-24 211 
ICE PTC-24 31 
OIL PTC-28 356 

WATER PTC-28 212 
ICE PTC-28 31 
OIL PTC-31 361 

WATER PTC-31 212 
ICE PTC-31 31 
OIL PTC-32 358 

WATER PTC-32 210 
ICE PTC-32 31 
OIL PTC-33 362 

WATER PTC-33 213 
ICE PTC-33 31 
OIL PTC-34 356 

WATER PTC-34 213 
ICE PTC-34 31 
OIL PTC-35 361 

WATER PTC-35 213 
ICE PTC-35 31 
OIL PTC-38 362 

WATER PTC-38 213 
ICE PTC-38 31 
OIL TR0-1 364 

WATER TR0-1 213 
ICE TR0-1 31 
OIL TR0-3 363 

WATER TR0-3 212 
ICE TR0-3 32 
OIL TR0-4 361 

WATER TR0-4 211 
ICE TR0-4 31 
OIL TR0-5 364 

WATER TR0-5 209 
ICE TR0-5 31 
OIL TR0-6 361 

WATER TR0-6 212 
ICE TR0-6 33 
OIL TR0-11 360 

WATER TR0-11 212 
ICE TR0-11 31 
OIL TR0-13 361 

WATER TR0-13 212 
ICE TR0-13 31 
OIL TR0-16 360 

WATER TR0-16 213 
ICE TR0-16 31 
OIL TR0-18 355 

WATER TR0-1 8 212 
ICE TR0-18 31 

OIL TR0-19 356 
WATER TR0-19 213 

ICE TR0-19 33 

T1 

TEMPERATURE SYSTEM CALIBRATION 
S TYPE 1" ROUND 

#38 
F95-195 T2 F95-195 T3 F95-195 

TIC - Readout Reference Thermometer 
OF OF 

Reading 2 Reading 3 Average Reading 1 Reading 2 Reading 3 Average 

357 357 357 360 360 360 360 

211 211 211 212 212 212 212 
31 31 31 32 32 32 32 

356 356 356 360 360 360 360 
212 212 212 212 212 212 212 
31 31 31 32 32 32 32 

361 361 361 360 360 360 360 
212 212 212 212 212 212 21 2 
31 31 31 32 32 32 32 
358 358 358 360 360 360 360 
210 210 210 212 212 212 212 
31 31 31 32 32 32 32 

362 362 362 360 360 360 360 
213 213 213 212 212 212 212 
31 31 31 32 32 32 32 
356 356 356 360 360 360 360 
213 213 213 212 212 212 212 
31 31 31 32 32 32 32 

361 361 361 360 360 360 360 
213 213 213 212 212 212 212 
31 31 31 32 32 32 32 

362 362 362 360 360 360 360 
213 213 213 212 212 212 212 
31 31 31 32 32 32 32 

364 364 364 360 360 360 360 
21 3 213 213 212 212 212 21 2 
31 31 31 32 32 32 32 

363 363 363 360 360 360 360 
212 212 212 212 212 212 212 
32 32 32 32 32 32 32 

361 361 361 360 360 360 360 
211 211 211 212 212 212 212 
31 31 31 32 32 32 32 

364 364 364 360 360 360 360 
209 209 209 212 212 212 212 
31 31 31 32 32 32 32 

361 361 361 360 360 360 360 
212 212 212 212 212 212 212 
33 33 33 32 32 32 32 

360 360 360 360 360 360 360 
212 212 212 212 212 212 212 
31 31 31 32 32 32 32 

361 361 361 360 360 360 360 
212 212 212 212 212 212 212 
31 31 31 32 32 32 32 

360 360 360 360 360 360 360 
213 213 213 212 212 212 212 
31 31 31 32 32 32 32 

355 355 355 360 360 360 360 
212 212 212 212 212 212 212 
31 31 31 32 32 32 32 

356 356 356 360 360 360 360 
213 213 213 212 212 212 212 
33 33 33 32 32 32 32 

Difference 

OF 

3 

1 
1 
4 
0 
1 
1 
0 
1 
2 
2 
1 
2 
1 
1 
4 
1 
1 
1 
1 
1 
2 
1 
1 
4 
1 
1 
3 
0 
0 
1 
1 
1 
4 
3 
1 

1 
0 
1 
0 
0 
1 
1 
0 
1 

0 
1 
1 
5 
0 
1 

4 
1 
1 

%, (oR) 

0.4% 

0.1% 
0.2% 
0.5% 
0.0% 
0.2% 
0.1% 
0.0% 
0.2% 
0.2% 
0.3% 
0.2% 
0.2% 
0.1% 
0.2% 
0.5% 
0.1% 
0.2% 
0.1% 
0.1% 
0.2% 
0.2% 
0.1% 
0.2% 
0.5% 
0.1 % 
0.2% 
0.4% 
0.0% 
0.0% 
0.1% 
0.1% 
0.2% 
0.5% 
0.4% 
0.2% 
0.1% 
0.0% 
0.2% 
0.0% 
0.0% 
0.2% 
0.1% 
0.0% 
0.2% 

0.0% 
0.1% 
0.2% 
0.6% 
0.0% 
0.2% 
0.5% 
0.1% 
0.2% 

Pass 

Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 

Pass 
Pass 
Pass 
Pass 
Pass 
Pass 

Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 

B.3-24 



Reference Thermometer l.D.: 
TIC Readout 
l.D. l .D. 
#72 Reading 1 

OIL 3WCS 361 
WATER 3WCS 213 

ICE 3WCS 32 
OIL 5WCS 362 

WATER 5WCS 212 
ICE 5WCS 32 

OIL 6WCS 363 
WATER 6WCS 213 

ICE 6WCS 33 

OIL 7WCS 364 
WATER 7WCS 212 

ICE 7WCS 29 

OIL 12WCS 365 
WATER 12WCS 211 

ICE 12WCS 32 

OIL 14WCS 363 
WATER 14WCS 212 

ICE 14WCS 31 

OIL 17WCS 361 
WATER 17WCS 212 

ICE 17WCS 32 

OIL 18WCS 361 
WATER 18WCS 211 

ICE 18WCS 30 

OIL 19WCS 363 
WATER 19WCS 213 

ICE 19WCS 31 

OIL PTC-9 364 

WATER PTC-9 213 
ICE PTC-9 30 

OIL PTC-10 361 

WATER PTC-10 212 
ICE PTC-10 31 

OIL PTC-11 364 

WATER PTC-11 212 
ICE PTC-11 31 
OIL PTC·12 364 

WATER PTC-12 212 
ICE PTC-12 31 
OIL PTC-13 361 

WATER PTC-13 212 
ICE PTC-13 31 
OIL PTC-14 363 

WATER PTC-14 213 
ICE PTC-14 31 
OIL PTC·15 361 

WATER PTC-15 213 
ICE PTC-15 32 

OIL PTC-16 361 

WATER PTC-16 212 

ICE PTC-16 33 

OIL PTC-20 362 
WATER PTC-20 21 4 

ICE PTC-20 34 

OIL PTC-21 364 
WATER PTC-21 212 

ICE PTC-21 33 

OIL PTC-22 363 

WATER PTC-22 212 
ICE PTC-22 31 

OIL PTC-23 362 

WATER PTC-23 212 
ICE PTC-23 31 

OIL PTC-24 361 

T1 

TEMPERATURE SYSTEM CALIBRATION 
S TYPE METHOD 5 

#72 
F95-195 T2 F95-195 T3 F95-195 

TIC · Readout Reference Thermometer 
OF OF 

Reading 2 Reading 3 Average Reading 1 Reading 2 Readinq 3 Average 

361 361 361 360 360 360 360 
213 213 213 212 212 212 212 
32 32 32 33 33 33 33 

362 362 362 360 360 360 360 
212 212 212 212 212 212 212 
32 32 32 33 33 33 33 

363 363 363 360 360 360 360 
213 213 213 212 212 212 212 
33 33 33 33 33 33 33 

364 364 364 360 360 360 360 
212 212 212 212 212 212 212 
29 29 29 33 33 33 33 

365 365 365 360 360 360 360 
211 211 211 212 212 212 212 
32 32 32 33 33 33 33 

363 363 363 360 360 360 360 
212 212 212 212 212 212 212 
31 31 31 33 33 33 33 

361 361 361 360 360 360 360 
212 212 212 212 212 212 212 
32 32 32 33 33 33 33 

361 361 361 360 360 360 360 
211 211 211 212 212 212 212 
30 30 30 33 33 33 33 

363 363 363 360 360 360 360 
213 213 213 212 212 212 212 
31 31 31 33 33 33 33 

364 364 364 360 360 360 360 

213 213 213 212 212 212 212 

30 30 30 33 33 33 33 

361 361 361 360 360 360 360 

212 212 212 212 212 212 212 
31 31 31 33 33 33 33 

364 364 364 360 360 360 360 

212 212 212 212 212 212 212 
31 31 31 33 33 33 33 
364 364 364 360 360 360 360 
212 212 212 212 212 212 212 
31 31 31 33 33 33 33 

361 361 361 360 360 360 360 
212 212 212 212 212 212 212 
31 31 31 33 33 33 33 

363 363 363 360 360 360 360 
213 213 213 212 212 212 212 
31 31 31 33 33 33 33 

361 361 361 360 360 360 360 
213 213 213 212 212 212 212 
32 32 32 33 33 33 33 

361 361 361 360 360 360 360 

212 212 212 212 212 212 212 

33 33 33 33 33 33 33 

362 362 362 360 360 360 360 
214 214 214 212 212 212 212 
34 34 34 33 33 33 33 

364 364 364 360 360 360 360 
212 212 212 212 212 212 212 
33 33 33 33 33 33 33 

363 363 363 360 360 360 360 

212 212 212 212 212 212 212 

31 31 31 33 33 33 33 

362 362 362 360 360 360 360 

212 212 212 212 212 212 212 
31 31 31 33 33 33 33 

361 361 361 360 360 360 360 

Difference 

OF 

1 
1 
1 

2 
0 
1 

3 
1 
0 

4 
0 
4 

5 
1 
1 

3 
0 
2 

1 
0 
1 

1 
1 
3 

3 
1 
2 

4 

1 
3 

1 

0 
2 

4 

0 
2 
4 
0 
2 
1 
0 
2 

3 
1 
2 
1 
1 
1 

1 

0 
0 

2 
2 
1 

4 
0 
0 

3 

0 

2 

2 

0 
2 

1 

%, (oR) 

0.1% 
0.1% 
0.2% 

0.2% 
0.0% 
0.2% 

0.4% 
0.1% 
0.0% 

0.5% 
0.0% 
0.8% 

0.6% 
0.1% 
0.2% 

0.4% 
0.0% 
0.4% 

0.1% 
0.0% 
0.2% 

0.1% 
0.1% 
0.6% 

0.4% 
0.1% 
0.4% 

0.5% 

0.1% 
0.6% 

0.1% 

0.0% 
0.4% 

0.5% 

0.0% 
0.4% 

0.5% 
0.0% 
0.4% 
0.1% 
0.0% 
0.4% 
0.4% 
0.1% 
0.4% 
0.1% 
0.1% 
0.2% 

0.1% 

0.0% 

0.0% 

0.2% 
0.3% 
0.2% 

0.5% 
0.0% 
0.0% 

0.4% 

0.0% 
0.4% 

0.2% 

0.0% 
0.4% 

0.1% 

Pass 
Pass 
Pass 

Pass 
Pass 
Pass 

Pass 
Pass 
Pass 

Pass 
Pass 
Pass 

Pass 
Pass 
Pass 

Pass 
Pass 
Pass 

Pass 
Pass 
Pass 

Pass 
Pass 
Pass 

Pass 
Pass 
Pass 

Pass 

Pass 
Pass 

Pass 

Pass 
Pass 

Pass 

Pass 
Pass 

Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 

Pass 

Pass 

Pass 

Pass 
Pass 
Pass 

Pass 
Pass 
Pass 

Pass 

Pass 

Pass 

Pass 

Pass 
Pass 

p ass 

B.3-25 



Reference Thermometer l.D.: 
TIC Readout 

l.D. l.D. 
#72 Readina 1 

WATER PTC-24 212 
ICE PTC-24 31 
OIL PTC-28 360 

WATER PTC-28 213 
ICE PTC-28 32 
OIL PTC-31 361 

WATER PTC-31 213 
ICE PTC-31 32 
OIL PTC-32 361 

WATER PTC-32 213 
ICE PTC-32 31 

OIL PTC-33 361 
WATER PTC-33 210 

ICE PTC-33 31 
OIL PTC-34 361 

WATER PTC-34 213 
ICE PTC-34 31 
OIL PTC-35 361 

WATER PTC-35 210 
ICE PTC-35 30 
OIL PTC-38 360 

WATER PTC-38 212 
ICE PTC-38 31 
OIL TR0-1 364 

WATER TR0-1 210 
ICE TR0-1 32 
OIL TR0-3 364 

WATER TR0-3 212 
ICE TR0-3 31 
OIL TR0-4 364 

WATER TR0-4 212 
ICE TR0-4 32 
OIL TR0-5 362 

WATER TR0-5 212 
ICE TR0-5 31 
OIL TR0-6 364 

WATER TR0-6 214 
ICE TR0-6 31 
OIL TR0-11 363 

WATER TR0-11 213 
ICE TR0-11 32 
OIL TR0-13 364 

WATER TR0-13 213 
ICE TR0-13 32 
OIL TR0-16 362 

WATER TR0-16 213 
ICE TR0-16 33 
OIL TR0-18 363 

WATER TR0-18 212 
ICE TR0-18 31 
OIL TR0-19 364 

WATER TR0-19 213 
ICE TR0-19 32 

T1 

TEMPERATURE SYSTEM CALIBRATION 
S TYPE METHOD 5 

#72 
F95-195 T2 F95-195 T3 F95-195 

TIC - Readout Reference Thermometer 
OF OF 

Readina 2 Readina 3 Averaae Readina 1 Reading 2 Reading 3 Averaae 

212 212 212 212 212 212 212 
31 31 31 33 33 33 33 

360 360 360 360 360 360 360 
213 213 213 212 212 212 212 
32 32 32 33 33 33 33 

361 361 361 360 360 360 360 
213 213 213 212 212 212 212 
32 32 32 33 33 33 33 

361 361 361 360 360 360 360 
213 213 213 212 212 212 212 
31 31 31 33 33 33 33 
361 361 361 360 360 360 360 
210 210 210 212 212 212 212 
31 31 31 33 33 33 33 
361 361 361 360 360 360 360 
213 213 213 212 212 212 212 
31 31 31 33 33 33 33 
361 361 361 360 360 360 360 
210 210 210 212 212 212 212 
30 30 30 33 33 33 33 

360 360 360 360 360 360 360 
212 212 212 212 212 212 212 
31 31 31 33 33 33 33 

364 364 364 360 360 360 360 
210 210 210 212 212 212 212 
32 32 32 33 33 33 33 

364 364 364 360 360 360 360 
212 212 212 212 212 212 212 
31 31 31 33 33 33 33 

364 364 364 360 360 360 360 
212 212 212 212 212 212 212 
32 32 32 33 33 33 33 

362 362 362 360 360 360 360 
212 212 212 212 212 212 212 
31 31 31 33 33 33 33 

364 364 364 360 360 360 360 
214 214 214 212 212 212 212 
31 31 31 33 33 33 33 
363 363 363 360 360 360 360 
213 213 213 212 212 212 212 
32 32 32 33 33 33 33 
364 364 364 360 360 360 360 
213 213 213 212 212 212 212 
32 32 32 33 33 33 33 

362 362 362 360 360 360 360 
213 213 213 212 212 212 212 
33 33 33 33 33 33 33 

363 363 363 360 360 360 360 
212 212 212 212 212 212 212 
31 31 31 33 33 33 33 

364 364 364 360 360 360 360 
213 213 213 212 212 212 212 
32 32 32 33 33 33 33 

Calibrated by: Mike Miller, Sean Donovan, Danny Avila, Mike Edmonson 
Date: 11612016 

Difference 

OF 

0 
2 

0 
1 
1 

1 
1 
1 

1 
1 
2 

1 
2 
2 

1 
1 
2 
1 
2 
3 

0 
0 
2 
4 
2 
1 
4 
0 
2 
4 
0 
1 

2 
0 
2 
4 
2 
2 

3 
1 
1 
4 
1 
1 

2 
1 
0 

3 
0 
2 
4 
1 
1 

%,(oR) 

0.0% 
0.4% 

0.0% 
0.1% 
0.2% 

0.1% 
0.1% 
0.2% 

0.1% 
0.1% 
0.4% 

0.1% 
0.3% 
0.4% 

0.1% 
0.1% 
0.4% 

0.1% 
0.3% 
0.6% 

0.0% 
0.0% 
0.4% 

0.5% 
0.3% 
0.2% 

0.5% 
0.0% 
0.4% 

0.5% 
0.0% 
0.2% 

0.2% 
0.0% 
0.4% 

0.5% 
0.3% 
0.4% 
0.4% 
0.1% 
0.2% 
0.5% 
0.1% 
0.2% 

0.2% 
0.1% 
0.0% 
0.4% 
0.0% 
0.4% 
0.5% 
0.1% 
0.2% 

Pass 
Pass 

Pass 
Pass 
Pass 

Pass 
Pass 
Pass 

Pass 
Pass 
Pass 

Pass 
Pass 
Pass 

Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 

Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 

Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 

Pass 
Pass 
Pass 

Pass 
Pass 
Pass 
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Reference Thermometer l.D.: 
TIC Readout 
l.D. l.D. 
#89 Reading 1 

OIL 3WCS 359 
WATER 3WCS 210 

ICE 3WCS 34 

OIL 5WCS 358 
WATER 5WCS 210 

ICE 5WCS 31 

OIL 6WCS 362 
WATER 6WCS 212 

ICE 6WCS 31 

OIL 7WCS 362 
WATER 7WCS 212 

ICE 7WCS 31 

OIL 12WCS 364 
WATER 12WCS 212 

ICE 12WCS 30 

OIL 14WCS 361 
WATER 14WCS 210 

ICE 14WCS 27 

OIL 17WCS 360 
WATER 17WCS 211 

ICE 17WCS 28 
OIL 18WCS 361 

WATER 18WCS 212 
ICE 18WCS 30 
OIL 19WCS 362 

WATER 19WCS 213 
ICE 19WCS 31 

OIL PTC-9 363 

WATER PTC-9 211 
ICE PTC-9 29 

OIL PTC-10 360 

WATER PTC-10 214 
ICE PTC-10 29 

OIL PTC-11 360 

WATER PTC-11 213 
ICE PTC-11 30 

OIL PTC-12 364 
WATER PTC-12 212 

ICE PTC-12 31 

OIL PTC-13 362 
WATER PTC-13 214 

ICE PTC-13 31 

OIL PTC-14 362 
WATER PTC-14 213 

ICE PTC-14 30 

OIL PTC-15 363 
WATER PTC-15 212 

ICE PTC-15 33 

OIL PTC-16 362 

WATER PTC-16 212 
ICE PTC-16 33 
OIL PTC-20 362 

WATER PTC-20 213 
ICE PTC-20 33 
OIL PTC-21 365 

WATER PTC-21 211 
ICE PTC-21 33 

OIL PTC-22 359 

WATER PTC-22 212 

ICE PTC-22 31 

OIL PTC-23 358 

WATER PTC-23 211 
ICE PTC-23 29 

OIL PTC-24 354 

T1 

TEMPERATURE SYSTEM CALIBRATION 
S TYPE METHOD 5 

#89 
F95-195 T2 F95-195 T3 F95-195 

TIC - Readout Reference Thermometer 
OF OF 

Reading 2 Reading 3 Average Reading 1 Reading 2 Reading 3 Average 

359 359 359 360 360 360 360 
210 210 210 212 212 212 212 
34 34 34 33 33 33 33 

358 358 358 360 360 360 360 
21 0 210 210 212 212 212 212 
31 31 31 33 33 33 33 

362 362 362 360 360 360 360 
212 212 212 212 212 212 212 
31 31 31 33 33 33 33 

362 362 362 360 360 360 360 
212 212 212 212 212 212 212 
31 31 31 33 33 33 33 

364 364 364 360 360 360 360 
212 212 212 212 212 212 212 
30 30 30 33 33 33 33 

361 361 361 360 360 360 360 
210 210 210 212 212 212 212 
27 27 27 33 33 33 33 

360 360 360 360 360 360 360 
211 211 211 212 212 212 212 
28 28 28 33 33 33 33 

361 361 361 360 360 360 360 
212 212 212 212 212 212 212 
30 30 30 33 33 33 33 

362 362 362 360 360 360 360 
213 213 213 212 212 212 212 
31 31 31 33 33 33 33 

363 363 363 360 360 360 360 

211 211 211 212 212 212 212 
29 29 29 33 33 33 33 

360 360 360 360 360 360 360 

214 214 214 212 212 212 212 
29 29 29 33 33 33 33 

360 360 360 360 360 360 360 

213 213 213 212 212 212 212 
30 30 30 33 33 33 33 

364 364 364 360 360 360 360 
212 212 212 212 212 212 212 
31 31 31 33 33 33 33 

362 362 362 360 360 360 360 
214 214 214 212 212 212 212 
31 31 31 33 33 33 33 

362 362 362 360 360 360 360 
213 213 213 212 212 212 212 
30 30 30 33 33 33 33 

363 363 363 360 360 360 360 
212 212 212 212 212 212 212 
33 33 33 33 33 33 33 

362 362 362 360 360 360 360 

212 212 212 212 212 212 212 

33 33 33 33 33 33 33 

362 362 362 360 360 360 360 
213 213 213 212 212 212 212 
33 33 33 33 33 33 33 

365 365 365 360 360 360 360 
211 211 211 212 212 212 212 
33 33 33 33 33 33 33 

359 359 359 360 360 360 360 

212 212 212 212 212 212 212 

31 31 31 33 33 33 33 

358 358 358 360 360 360 360 

211 211 211 212 212 212 212 
29 29 29 33 33 33 33 

354 354 354 360 360 360 360 

Difference 

OF 

1 
2 
1 

2 
2 
2 

2 
0 
2 

2 
0 
2 

4 
0 
3 

1 
2 
6 

0 
1 
5 
1 
0 
3 
2 
1 
2 

3 

1 
4 

0 

2 
4 

0 

1 
3 
4 
0 
2 

2 
2 
2 

2 
1 
3 

3 
0 
0 

2 

0 

0 
2 
1 
0 
5 
1 
0 

1 

0 
2 

2 

1 
4 

6 

%, (oR) 

0.1% 
0.3% 
0.2% 

0.2% 
0.3% 
0.4% 

0.2% 
0.0% 
0.4% 

0.2% 
0.0% 
0.4% 

0.5% 
0.0% 
0.6% 

0.1% 
0.3% 
1.2% 

0.0% 
0.1% 
1.0% 

0.1% 
0.0% 
0.6% 

0.2% 
0.1% 
0.4% 

0.4% 

0.1% 
0.8% 

0.0% 

0.3% 
0.8% 

0.0% 

0.1% 
0.6% 

0.5% 
0.0% 
0.4% 

0.2% 
0.3% 
0.4% 
0.2% 
0.1% 
0.6% 
0.4% 
0.0% 
0.0% 

0.2% 

0.0% 
0.0% 

0.2% 
0.1% 
0.0% 

0.6% 
0.1% 
0.0% 

0.1% 

0.0% 

0.4% 

0.2% 

0.1% 
0.8% 

0.7% 

Pass 
Pass 
Pass 

Pass 
Pass 
Pass 

Pass 
Pass 
Pass 

Pass 
Pass 
Pass 

Pass 
Pass 
Pass 

Pass 
Pass 
Pass 

Pass 
Pass 
Pass 

Pass 
Pass 
Pass 

Pass 
Pass 
Pass 

Pass 

Pass 
Pass 

Pass 

Pass 
Pass 

Pass 

Pass 
Pass 
Pass 
Pass 
Pass 

Pass 
Pass 
Pass 

Pass 
Pass 
Pass 

Pass 
Pass 
Pass 

Pass 

Pass 
Pass 

Pass 
Pass 
Pass 

Pass 
Pass 
Pass 

Pass 

Pass 

Pass 

Pass 

Pass 
Pass 

Pass 

B.3-27 



Reference Thermometer l.D.: 
TIC Readout 
l.D. l.D. 
#89 Readina 1 

WATER PTC-24 210 
ICE PTC-24 33 
OIL PTC-28 361 

WATER PTC-28 210 
ICE PTC-28 32 
OIL PTC-31 357 

WATER PTC-31 213 
ICE PTC-31 30 
OIL PTC-32 362 

WATER PTC-32 213 
ICE PTC-32 29 
OIL PTC-33 359 

WATER PTC-33 213 
ICE PTC-33 31 

OIL PTC-34 359 
WATER PTC-34 213 

ICE PTC-34 30 
OIL PTC-35 359 

WATER PTC-35 213 
ICE PTC-35 29 
OIL PTC-38 359 

WATER PTC-38 213 
ICE PTC-38 30 

OIL TR0-1 362 
WATER TR0-1 210 

ICE TR0-1 30 

OIL TR0-3 362 
WATER TR0-3 210 

ICE TR0-3 31 

OIL TR0-4 361 
WATER TR0-4 211 

ICE TR0-4 31 

OIL TR0-5 363 
WATER TR0-5 210 

ICE TR0-5 31 

OIL TR0-6 364 
WATER TR0-6 213 

ICE TR0-6 32 

OIL TR0-11 363 
WATER TR0-11 213 

ICE TR0-11 30 

OIL TR0-13 362 
WATER TR0-1 3 213 

ICE TR0-13 29 

OIL TR0-16 361 
WATER TR0-16 215 

ICE TR0-16 33 

OIL TR0-18 357 
WATER TR0-18 213 

ICE TR0-18 33 

OIL TR0-19 358 
WATER TR0-19 212 

ICE TR0-19 31 

T1 

TEMPERATURE SYSTEM CALIBRATION 
S TYPE METHOD 5 

#89 
F95-195 T2 F95-195 T3 F95-195 

TIC - Readout Reference Thermometer 
OF OF 

Readina 2 Readina 3 Averaae Readina 1 Readina 2 Readina 3 Averaae 

210 210 210 212 212 212 212 
33 33 33 33 33 33 33 

361 361 361 360 360 360 360 
210 210 210 212 212 212 212 
32 32 32 33 33 33 33 

357 357 357 360 360 360 360 
213 213 213 212 212 212 212 
30 30 30 33 33 33 33 

362 362 362 360 360 360 360 
213 213 213 212 212 212 212 
29 29 29 33 33 33 33 

359 359 359 360 360 360 360 
213 213 213 212 212 212 212 
31 31 31 33 33 33 33 
359 359 359 360 360 360 360 
213 213 213 212 212 212 212 
30 30 30 33 33 33 33 

359 359 359 360 360 360 360 
213 213 213 212 212 212 212 
29 29 29 33 33 33 33 

359 359 359 360 360 360 360 
213 213 213 212 212 212 212 
30 30 30 33 33 33 33 

362 362 362 360 360 360 360 
210 210 210 212 212 212 212 
30 30 30 33 33 33 33 

362 362 362 360 360 360 360 
210 210 210 212 212 212 212 
31 31 31 33 33 33 33 

361 361 361 360 360 360 360 
211 211 211 212 212 212 212 
31 31 31 33 33 33 33 

363 363 363 360 360 360 360 
210 210 210 212 212 212 212 
31 31 31 33 33 33 33 

364 364 364 360 360 360 360 
213 213 213 212 212 212 212 
32 32 32 33 33 33 33 

363 363 363 360 360 360 360 
213 213 213 212 212 212 212 
30 30 30 33 33 33 33 

362 362 362 360 360 360 360 
213 213 213 212 212 212 212 
29 29 29 33 33 33 33 

361 361 361 360 360 360 360 
215 215 215 212 212 212 212 
33 33 33 33 33 33 33 

357 357 357 360 360 360 360 
213 213 213 212 212 212 212 
33 33 33 33 33 33 33 

358 358 358 360 360 360 360 
212 212 212 212 212 212 212 
31 31 31 33 33 33 33 

Calibrated by: Mike Miller, Sean Donovan, Danny Avila, Mike Edmonson 
Date· 1/612016 

Difference 

'F 

2 
0 
1 
2 
1 

3 
1 
3 

2 
1 
4 

1 
1 
2 
1 
1 
3 
1 
1 
4 

1 
1 
3 

2 
2 
3 

2 
2 
2 
1 
1 
2 
3 
2 
2 
4 
1 
1 

3 
1 
3 
2 
1 
4 

1 
3 
0 

3 
1 
0 

2 
0 
2 

%, (oR) 

0.3% 
0.0% 

0.1% 
0.3% 
0.2% 
0.4% 
0.1% 
0.6% 

0.2% 
0.1% 
0.8% 

0.1% 
0.1% 
0.4% 

0.1% 
0.1% 
0.6% 

0.1% 
0.1% 
0.8% 

0.1% 
0.1% 
0.6% 

0.2% 
0.3% 
0.6% 

0.2% 
0.3% 
0.4% 

0.1% 
0.1% 
0.4% 
0.4% 
0.3% 
0.4% 

0.5% 
0.1% 
0.2% 

0.4% 
0.1% 
0.6% 
0.2% 
0. 1% 
0.8% 
0. 1% 
0.4% 
0.0% 

0.4% 
0.1% 
0.0% 

0.2% 
0.0% 
0.4% 

Pass 
Pass 
Pass 
Pass 
Pass 

Pass 
Pass 
Pass 

Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 

Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 

Pass 
Pass 
Pass 

Pass 
Pass 
Pass 
Pass 
Pass 
Pass 

Pass 
Pass 
Pass 

Pass 
Pass 
Pass 

Pass 
Pass 
Pass 

Pass 
Pass 
Pass 

Pass 
Pass 
Pass 
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APPENDIX C FIELD AND PLANT OPERATING DATA 

R1413543 C-1 
rd\ /\H?f\; I 1,()) t Della~ 

lw OvoM11 '..WC•~ '"'otporo!H 



Appendix C.1 Unit 1 Data 

R1413543 C-2 



Appendix C.1.1 Unit 1 Sample Location 

R1413543 C-3 



C.1.1-2 
Method 1 

Client: Desert View Power Date: -----=3.;..../1:..;...:/2=-=0:....;.1..:..6 __ _ 

Sample Location: Unit 1-2 Prepared By: Dave Wonderly 

---------119.0 

r 
47 

l 
A B c D E F 

Point No. Sample Point Inches from nozzle 
H (in.) 119.0 

1 4.7 17.7 
W (in.) 47.0 2 14.1 27.1 

3 23.5 36.5 
Nipple length 13.0 4 32.9 45.9 

5 42.3 55.3 
Distance between points 9.40 

Stack Area (ft"2) 38.84 



Appendix C.1 .2 Unit 1 Particulate Data 

R1 41 3543 C-4 



Della~ 
.... °"""51JS-O-• ....._..... 

CLIENT: Desert View Power 
LOCATION: Unit 1 Stack Breaching 
DATE: 3 - 1 - 2016 
RUN NO: 1-PM Unit 1 
OPERATOR: Shannon Scrugham 
l\l!ETER BOX N0:=5-_...W.:...:C=S,.__ ____ _ 

METER 6.H@ :_~1 ~·7..-..43=--------
METER Yd: 0.997 
STACK AREA, FT2~: __ 3"'"8""'".8~---
TRAVERS~POINTS, MIN/POINT: 4x30 
6H= \,1 X6.P: \.~« 
Probe Condition, pre/post test o "< 
Silica Gel Expanded, YIN: /'\ o 
Filter Condition after Test: o J< 
Check Weight: v 

Meter 6P 
Point Time Volume, ft3 in. H20 

A c; oCl>oJ tl~. Cc?>U) \ . () 

'-\ c/~O'-\ \ '5 I ~og IDP\ D 
!> v~o<h l~'i · t\O <0-'1 0 
L. 0~11... ' 9>1 '2,)..0 D °1~ 
i ('') '3 I.lo I ~·t ,600 C9 . °tS' 

G;NI) o o~.l;') l.'1 ~ , '2>10 
\?, .s. ace> ;l. :l. \ "'u . . '3\ o \ 'J....\O 

.... , 002 ;;2.L> l '1 ·1 .l1SD \-~CJ 
...... ;, &-coo '1-C:V1 u.SO © •· /'f) 

'l ~3Y ~o ?>. l'O €' c,·1 ~ 
\ l9C!(, ·3io zDLi, '-\~5 o ·lD 

c ~~ <99.\.\d.. ?. cP\ \ '.Z C() 

5 . 001.\'-/ '2d\ -2oo D,°\ S 
'1 <001'-\ '(, "l. \).. . '3<.X) o.<\ ?> 
!> OIO,c;>'). 2., s. StbS 0~9'0 
).. 0?)'0 lP ?-1 t() . COO(..) o,qo 
l oqoo :2.e;i.,;l. ooo " • lQCO 
Average 0 '\OV\ ~~~ -TI5 
,,..-_. I H ' 

,, ,, . 

WET CHEMICAL SAMPLING SYSTEM DATA AND WORKSHEET 

AMBIENT TEMPERATURE: ___ <lz~D"' ______ _ 
BAROMETRIC PRESSURE: ___ :J-"'--0--'-1 '-'--/ ____ _ 

ASSUMED MOISTURE:. ___ ___,_13=~=o ______ _ 

Imp. # Contents Post-Test - Pre-Test= Difference 

_1_ Dl-H20_ 0 )G ./ h'~) ;;- (LIZ- · 2 
PITOT TUBE COEFF, Cp: __ __,0~.8:<::!4'---------
PROBE ID NO/MATERIAL: # 89 Glass _2_ Dl-H20~ /~~-} '7)~· 7 '1.y. c. 
PROBE LENGTH: 6' 
NOZZLE ID NO/ MATERIAL: # 55 SS _3_ Empty __ 71 b ~ ]1~ . 1 C· ! 
NOZZLE DIAMETER: _____ _,0=.2::...:4=6 _____ _ 
FILTER NO/TYPE: FG 83-2853 

"'!:PRE:TEsT LEAK RATE: :LO-o<l'5 CFM@ I..,. in . Hg. 
_4_ .-Silica .SL_ 17 C. Y '1 &?. $ "U I 

POST-TEST LEAK RATE: : CFM@ in. Hg. ~·-
PITOT LEAK CHECK - PRE: v-- POST: __ _ 
CHAIN OF CUSTODY: SAMPLE CUSTODIAN OW 

SAMPLER -MM- s.:.., 
SAMPLE CUSTODIAN OW Total: ____ ------- >.., f. s-

6.H Stack Probe Filter Imp. Out Meter Temp, °F Vacuum 0 2 Pstatic 
in. H20 Temp, °F Temp, °F Temp, °F Temp, °F In Out in. HQ. % in. H20 
\. l~ )'\:'V ~$5 de; ?-, .SI 1J... I\ S' 0 -..o . s:l_ 
\ .~o '.:!:>'-\ 1 z~ I !2...~c> ~~ 1 S' ( ':L "S"' -u 
\. ~71 -:s '-\ q,, 1...(.Q 0 J lD \ '5~ l lo II~ <:; -(') 1 

t .lt G 31..\°I .2 (.q I ;:) l.€ 0 5?-.. (la I~ ·S- {) 
I - t.. t.o 3·~s. ;) L:. -b ~ 1.o · I S\ '3 '-' 1 '::>" 5-n 
~ - \ 0 

r,-:z:::· ~3tt~ ~ t..-f :;;) <oc& 5\ "DS IS ~ ,&'\ 

~ ( 0 s '-t 'b ;;(55 ;;i._L.,. \ '>'-1 ·ce>.., '(I,.. «::; _,.) 
I , '-\ 0 '"?1'1 co ~S\ ~\.:>?;::, ~3 'C>'b ·11 ~-D 
. V -\O . .:>'-\ t::l ;;?"::>I ;l. to '.L s-~ <€;~ !?. S-/) 
\ '2.. (_p -; <:;, \ )... '? '::> z. ~o '5 4>-.. 0'1 <e, d-- t:;'-o 

\ ' 'l I "?:. s-o 2 £: l .Jc; '1 S Lo O,C\ (Q;i... .$",.<> 
1.-uo 55\ ;).50 1.Coo '5~ q , . 9~ ~ .o 
\ L\ L{ ":)'-\If :2..5 \ ;;tS4 51 S1 ¢b3 ~'LJ 
\,(;). ?, L\ c, 2.S~ ). \ob Sr C:r:2 <03':...., 5_0 
\ ,scv '3. "'\ '\ .i..5b 25~ <&I CrL 0 '-\. .. s . ._) 

~ 

I 

C9mments: -* C.\\AA.:>~ED F~ctok \D \ .~ ~~ 3\1h'e ~ _~. 
s 

Wet Chemical Sampling System Data and Worksheet - SCAQMD 

\\ .. --~ 
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Della~ 
,..°"'°""'~-"-'~ 

CLIENT: Desert View Power 
LOCATION: Unit 1 Stack Breaching 
DATE: 3 - 1 - 2016 
RUN NO: 1-PM Unit 1 
OPERATOR: Shannon Scrugham 
METER BOX N0:-=-5-_,_W-'-'C,,_,S~-----
METER ~H@:_~1.~74~3 _____ _ 
METER Yd: 0.997 
STACK AREA, FT2~: __ 3~8""".8~---
TRAVERSE POINTS, MIN/PQINT: 4x30 
~H= -1.:h_ X ~P: ~ . ~ S ·~ 
Probe Condition, pre/post test: ____ _ 
Silica Gel Expanded, YIN: _____ _ 
Filter Condition after Test: _____ _ 
Check Weight: _________ _ 

Meter ~p 

Point Time Volume, ft3 in. H20 
t> -:; t::A\S :.( ~ ~ .f1 <., \ ' ~ 

I 0~ \°I ~a.1 ,'16D I l \ 

3 UV\ :Z?> :z.~' , \ 00 n . 'e:>S 
1¥~ :2. d\;;n .:13'-\.Q'SO I!> .c!?i 0 

I o:\~\ 2 ~(p ,qSC> b ·'&O 
6 1;;',V() OC\ ·y5 26<:\ ~ 5'-\.l) 

s aq:~ 1 2?,'4 .0'\.D \' ~ 
'\ Dq l\ \ ~ '-\~ .~'-10 l ·~ 

~ 3 oC\ <.\~ :Z'1~, 150 I . \ 
7... 0 c, '\.~ :l. 5'0·-:lO(l I ' \ 
I lb\53 ?..<;"";.,<:flu l ':;L 

Y~'!) 041·s1 A.5tP.'i~o 
~ "°' 5~ "J..S\o ·\\fO \d 0 
"\ ~Oo'.7 ;(<,;.o ... :sro (9 .°l.O 
~ 1001 ~C..3' "-'.55' 0 ·'1. )._ 
7- I\')\.\ ~ (., ip. '-\") 0 o.'-\S 
) \0\5 ~r.,,q . .:;50 \ .oo 

Averaae: \Otq ·~ IJ..../?J) 

WET CHEMICAL SAMPLING SYSTEM DATA AND WORKSHEET 

AMBIENT TEMPERATURE: ___ C()~'_S---_____ _ 
BAROMETRIC PRESSURE: _________ _ 
ASSUMED MOISTURE: ___ ~13~%~o ______ _ 
PITOT TUBE COEFF, Cp: ___ 0~·~84~------
PROBE ID NO/MATERIAL: # 89 Glass 
PROBE LENGTH: W 
NOZZLE ID NO/ MATERIAL: # 55 SS 
NOZZLE DIAMETER: ____ -=0=. 2~4.=..6 _____ _ 
Fil TER NO/TYPE: FG 83-2853 
PRE-TEST LEAK RATE:: CFM@ in. Hg. 
POST-TEST LEAK RAT : . Zo . .sx., S-CFM@ ~ Sfn. Hg. 
PITOT LEAK CHECK - P E: POST:~ 
CHAIN OF CUSTODY: SAMPLE CUSTODIAN DW 

S ~e SAMPLER MM 
, \/~ \ SAMPLE CUSTODIAN DW 

~H Stack Probe Filter Imp. Out 
in. H20 Temp, °F Temp, °F Temp, °F Temp, °F 
2 ,2.... "3~0 .;z s ,J ~lo() 

YJ "" 
' ,q~ ~SD ".J<""~ '.J t,, I 0.>l 

1 ,s-:s ~<?] 2. <;""-\ :;( (,, 0 Sc 
\ "\ 0 s:5'l ~ 5S' 2. ~I s-c 
\ ·'-\ <(:) :;: $ \ .:<SO ;2.S<Q s "O 

~ ~ 1- ~$1 J., i;- \ .;( s 'l $9) 
~ '::l :;t.._ ~::::.\ ~:::.O d..._ss;:- SC2l 
2, O'-\ -3. 5 \ .;< ~ ' :.;< 5 ~ S'C\ 

;)... o'-\ ~S-:;2.. ')... 5~ ~ L, V l,QO 

~.;f...?- -7 51- L «; I "L. ")' 1 to 

\.'1cn 3~\ .2 s \ ~foO ~(;:> 

\.~2 3s::i... ;l..50 2&?- U>O 
\ . \&>l.R ~'5 :i.. 2- S\ 2-t.oO leo 

\ ·11 2s-a ;l ";> (..) d.. c,, I IPO 
\.coo ~ <i ~ ~ 5 \. 2.. <PD ~o 

Imp.# Contents Post-Test - Pre-Test= Difference 

1 Dl-H20 

~2~ Dl-H20= ~ __ _ 

_3_ Empty __ =z= 
_ 4_ Silica Gel 

S2E- Pa.£ I 

Total: ____ ------ __ _ 

Meter Temp, °F Vacuum 0 2 Pstatic 
In Out in. HQ. % in. H20 

'6\.e ro'-t s-. 0 +,S'.2_ 

'51 S'-\ &" -{) 
<'6~ '6' s:· -.-1 

~ C:r1'\' C . 11 
'10 "34 s-- ·t) 

C\ 0 CO'-\ ·')" .;) 
'10 <a,( '5·7J 
°10 <107 '.';·() 

°11 1)-C, s-o 
°1 I Q ¥;' ~ . <::> 

4, l e,£, '{'-0 
'11 '?JfJ :S 1) 
°1 \ 8'2l «:;:.,, 
G i <!(;> QJ o·u 
~.2 IV~_,.- S·o 

~ 

1::;.N 

Comments-%~ Cl-{fo-f\J0eQ '-AcJf<? l2- lo \ -155"' \1-l'cs~ ~ \ ( l 1 i.. 
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Y~ :z_oF-:f- Wet Chemical Sampling System Data and Worksheet - SCAQMD ~'-' w 



De/la/},. ,,.°"""--..,.......,_.... 

WET CHEMICAL SAMPLING SYSTEM DATA AND WORKSHEET 

CLIENT: Desert View Power AMBIENT TEMPERATURE: <2:.~u __ ...;.....=~------ Imp. #Contents Post-Test - Pre-Test = Difference 
LOCATION: Unit 1 Stack Breaching 
DATE: 3 - 1 - 2016 

BAROMETRIC PRESSURE: 7 :;,. t '1 
ASSUMED MOISTURE: ___ -!..!13,._,o/c"'-o------- _1 _ Dl-H20_ 9!/{) .0 J-).f".o '1-1 1.. .:> 

RUN NO: 2-PM Unit 1 
OPERA TOR: Shannon Scrugham 

PITOT TUBE COEFF, Cp: ___ 0=."'-84-'--------
PROBE ID NO/MATERIAL: # 72 Glass _2_ Dl-H20_zt3,Q 7 L.j 1 • 'i )I. t 

METER BOX N0:..::.5-....:.W.:..;C=S~-----
METER 6H@:_~1~.7~43...._ _____ _ 

PROBE LENGTH: 6' 
NOZZLE ID NO/ MATERIAL: # 29 SS _3_ Empty __ 6 J>3 I./ <nu-~ --2:..:..£ 

METER Yd: 0.997 
STACK AREA, FT2,,_: _ ___,3=8=.8 ___ _ 

NOZZLE DIAMETER: ____ _,,0=.2,_,4=3 _____ _ 
FILTER NO/TYPE: FG 83-2854 

<\ (( . s-
_ 4_ Silica Gel_ ~.;;( ~ 7 _, "< 

TRAVERSE POINTS, MIN/POINT: 4x30 
6H= \ .CC,'5"X6P: \,\<\_ ol( --
Probe Condition, pre/post test: o le. 

PRE-TEST LEAK RATE: : <.t:J.005 CFM@ l 5 in. Hg. 
POST-TEST LEAK RATE:: CFM@ in. Hg. 
PITOT LEAK CHECK - PRE: i.-- POST: __ _ 

Silica Gel Expanded, YIN: h. u 

Filter Condition after Test: "-' i.. 
Check Weight: ....,.,, 

CHAIN OF CUSTODY: SAMPLE CUSTODIAN OW 
SAMPLER MM- f S • 
SAMPLE CUSTODIAN DW Total: ____ ------ l t( (.) 

Meter 6P 6H Stack Probe Filter Imp. Out Meter Temp, °F Vacuum 02 Pstatic 
Point Time Volume, ft3 in. H20 in. H20 Temp, °F Temp, °F Temp, °F Temp, °F In Out in. HQ. % in. H20.----

J 
r- s.. \ o;;, I ~1:2...11.< \ ' \ \J .2, (') '-\ ?>~5 :J.S~ .:<.51 C...o 'i 0 ~~ I' ~ 0 ~- $....., 

'i \o:.s -:l., \ lJ ,\oU ~ .'\ 0 \ . r _,,.., 3S?:. ~SS ~ '4., Lt 0 °1. 0 'U-0 <: , D 
~> "\o~q :<.<ct. 19'0 ..,,~u \ . (., ~ :::is::. ::2 s ( )...'.:;,(.) 

"' 0 41 to'\ S-o 
l.... I t '? -.\ 'Q- 2. '° ,( ' ~ c;)() 0 .C)::, \ - ~I ?,S:) ~ '51 A..4~ Uio "1 I '09 '.) 'O 
I Io'-\~ ~ 'C.>5· .<C\o Li -VO \ .1c; ':>S's ~SS "..ls- s- s~ 'i S' q'-\ ~-c) 

r:;: E,..., 0 tE:>~\ 2.~'(,.53) 

~~ 5 \OS?> 2'?~~.sx \ . "2... 0 :< .\ H 35'1 ;;z ss ').Le 3> S't> ~~ i3 S" -,:) 
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WET CHEMICAL SAMPLING SYSTEM DATA AND WORKSHEET 

CLIENT: Desert View Power AMBIENT TEMPERATURE: °\D Imp. #Contents Post-Test - Pre-Test= Difference 
LOCATION: Unit 1 Stack Breaching BAROMETRIC PRESSURE: JJ. l/ 
DATE: 3 - 1 - 2016 ASSUMED MOISTURE: 13% _1_ Dl-H20 -
RUN NO: 2-PM Unit 1 PITOT TUBE COEFF, Cp: 0.84 
OPERATOR: Shannon Scrugham PROBE ID NO/MATERIAL: # 72 Glass _2_ Dl-H20 -
METER BOX NO: 5-WCS PROBE LENGTH: 6' 
METER6H@: 1.743 NOZZLE ID NO/ MATERIAL: # 29 SS _3_ Empty __ 
METER Yd: 0.997 NOZZLE DIAMETER: 0.243 
STACK AREA, FT2: 38.8 FILTER NO/TYPE: FG 83-2854 _4_ Silica Gel -
TRAVERSE POINTS, MIN/POINT: 4x30 PRE-TEST LEAK RATE:: CFM@ in. Hg. 
6H=~X6P: \ .\C\ POST-TEST LEAK RATE:: L.iJ<JO) CFM@ I~ in. Hg. -
Probe Condition, pre/post test: PITOT LEAK CHECK - PRE: POST: r.--

6<:-& p~ ) Silica Gel Expanded, YIN: CHAIN OF CUSTODY: SAMPLE CUSTODIAN ow -
Filter Condition after Test: SAMPLER MM 
Check Weight: SAMPLE CUSTODIAN DW Total: 

Meter 6P 6H Stack Probe Filter Imp. Out Meter Temp, °F Vacuum 02 Pstatic 
Point Time Volume, ft3 in. H20 in. H20 Temp, °F Temp, °F Temp, °F Temp, °F In Out in. Ha. % in. H20 
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De/ta/}. 
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CLIENT: Desert View Power 
LOCATION: Unit 1 Stack Breaching 
DATE: 3 - 1 - 2016 
RUN NO: 3-PM Unit 1 
OPERATOR: Shannon Scrugham 
METER BOX N0:-=-5__,_-W-'-'C=S=<------
METER ~H@: _ _..1~.7_..43""-------
METER Yd: 0.997 
STACK AREA, FT2~: __ 3=8~.8~----

-kTRAVERSE POINTS, MIN/POINT: 4x30 
~H= .l1i_ X ~P: \ ,(\ 
Probe Condition, pre/post test: c> 4... 
Silica Gel Expanded, YIN: ""'u 

Filter Condition after Test: ~ L-

Check Weight: ...., 

Meter ~p 

Point Time Volume, ft3 in. H20 
~ s \''l.,\.:::;- ?, (.,,~ '01.~ l. D 
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Averwrie: \ \...\ 1..\6 '-h 5 . 2..15' 

WET CHEMICAL SAMPLING SYSTEM DATA AND WORKSHEET 

AMBIENT TEMPERATURE: __ C\,--'-=0'--------
BAROMETRIC PRESSURE: > ~ - 1 '1 
ASSUMED MOISTURE: ___ --'-13~%~o ______ _ 

Imp. #Contents Post-Test- Pre-Test= Difference 

_1_ Dl-H20_ ~2.J. 5 '° ·v> .1 '-]-' . ( 
PITOT TUBE COEFF, Cp: __ ~0~.8~4 ______ _ 
PROBE ID NO/MATERIAL: # 89 Glass _2_ Dl-H20_ ]C. ~ -1 /L.f 7. ) 1.. ), L. 
PROBE LENGTH: 6' 
NOZZLE ID NO/ MATERIAL: # 55 SS _3_ Empty __ 1 r°? . <] c-i1 c C ] · > 
NOZZLE DIAMETER: ____ ~0~.2~4~6 _____ _ 
FILTER NO/TYPE: FG 83-za85 -i... & s:- 6 _4_ Silica Gel_ ( 01~- b 1 7 ( ir '<-'- · '-
PRE-TEST LEAK RATE: : .:...o«•'1 CFM@ I :SO:: in. Hg. 
POST-TEST LEAK RATE: : CFM@ in. Hg. 
PITOT LEAK CHECK - PRE: \---- POST: __ _ 
CHAIN OF CUSTODY: SAMPLE CUSTODIAN DW 

SAMPLER MM-- J ) 
SAMPLE CUSTODlAN . .. DW Total : ____ ------ "l. 7 1, Lf 

~H Stack Probe Filter Imp. Out Meter Temp, °F Vacuum 0 2 Pstatic 
in. H20 Temp, °F Temp, °F Temp, °F Temo. °F In Out in. HQ. % in. H20 
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WET CHEMICAL SAMPLING SYSTEM DATA AND WORKSHEET 

CLIENT: Desert View Power AMBIENT TEMPERATURE: q_o Imp. # Contents Post-Test - Pre-Test= Difference 
LOCATION: Unit 1 Stack Breaching BAROMETRIC PRESSURE: 
DATE: 3 - 1 - 2016 ASSUMED MOISTURE: 13% _1_ Dl-H20 -
RUN NO: 3-PM Unit 1 PITOT TUBE COEFF, Cp: 0.84 -7 
OPERATOR: Shannon Scrugham PROBE ID NO/MATERIAL: # 89 Glass _2_ Dl-H20 -
METER BOX NO: 5-WCS PROBE LENGTH: 6' 7 METER 6H@: 1.743 NOZZLE ID NO/ MATERIAL: # 55 SS _3_ Empty __ 
METER Yd: 0.997 NOZZLE DIAMETER: 0.246 ,7 
STACK AREA, FT2: 38.8 FILTER NO/TYPE: FG 83-285& -i..,8' 5'' _4_ Silica Gel_ ~ 
TRAVERSE POINTS, MIN/POINT: 4x30 PRE-TEST LEAK RATE:: CFM@ in. Hg. 

~G c.:g J 6H=~X6P: POST-TEST LEAK RATE:: L.!>a:?" CFM@ <s in. Hg. -
Probe Condition, pre/post test: PITOT LEAK CHECK - PRE: POST: l.---

Silica Gel Expanded, Y/N: CHAIN OF CUSTODY: SAMPLE CUSTODIAN ow 
Filter Condition after Test: SAMPLER MM 
Check Weight: SAMPLE CUSTODIAN ow Total: 

Meter 6P 6H Stack Probe Filter Imp. Out Meter Temp, °F Vacuum 0 2 Pstatic 
Point Time Volume, ft3 in. H20 in. H20 Temp, °F Temp, °F Temp, °F Temp, °F In Out in. Hg. % in. H20 
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1-PM-UI 

dP (dP)".5 dH 

5 1.000 

4 0.900 

3 0.900 

2 0.950 

0.950 

5 1.200 

4 1.200 

3 0.780 

2 0.780 

I 0.700 

5 0.950 

4 0.980 

3 0.800 

2 0.900 

I 0.880 

5 1.200 

4 1.100 
3 0.850 

2 0.800 

0.800 

5 1.200 

4 1.200 

3 I.JOO 

2 I.JOO 

I 1.200 

5 1.100 

4 0.900 

3 0.920 

2 0.950 

1.000 

Average 

1.000 

0.949 

0.949 

0.975 

0.975 

1.095 

1.095 

0.883 

0.883 

0.837 

0.975 

0.990 

0.894 

0.949 

0.938 

1.095 

1.049 

0.922 

0.894 

0.894 

1.095 

1.095 

1.049 

1.049 

1.095 

1.049 

0.949 

0.959 

0.975 

1.000 

0.9707 

Delta P (iwg) 0.97 1 

Meter Pressure (iwg) 1.761 

Stack Temperature (F) 350.033 

Meter Temperature (F) 84. 7 50 

Meter Volume (act) 93.735 

Liquid Volume (ml) 30 1.500 

1.75 

1.60 

1.60 

1.66 

1.66 

2. 10 

2.10 

1.40 

1.40 

1.26 

I. 71 

1.76 
1.44 

1.62 

1.58 

2.20 

1.98 

1.53 

1.48 

1.48 

2.22 

2.22 

2.04 

2.04 

2.22 

1.98 

1.62 

1.66 

I. 7 1 

1.80 

1.76 1 

Meter Vol 

178.800 

272.535 

93.735 

Ts 

348 

347 

348 

349 

349 

349 

348 

348 

348 

351 

350 

351 

349 

349 

349 

350 

350 

35 1 

35 1 

35 1 

351 

35 1 

351 

352 

352 

351 

352 

352 

352 

351 

350.0 

Imp 
936.1 

783.3 

7 16.6 

996.4 

72 
75 

76 

76 

84 

85 

87 

88 

88 

89 

89 

9 1 

9 1 

92 

92 

86 

87 

88 

88 

90 

90 

90 

90 

91 

91 

91 

9 1 

91 

92 

92 

Tm 

84.8 

7 1 

72 
73 

73 

75 

75 

76 

77 
77 
82 

82 

83 

83 

83 

84 

84 

84 

85 

85 

84 

84 

87 

87 

88 

88 

88 

88 

88 

88 

88 

Average 

dP 

5 I.IO 

4 0.90 

3 0.90 

2 0.93 

1.00 

5 1.20 

4 1.20 

3 I.I O 

2 1.00 

I 1.00 

5 1.20 

4 1.1 0 

3 0.90 

2 0.80 

I 0.78 

5 I.IO 

4 0.83 

3 0.83 

2 0.90 

I 0.92 

5 1.20 

4 1.10 
3 0.70 

2 0.70 

I 0.68 

5 1.00 

4 1.1 0 
3 0.85 

2 1.00 

1.00 

2-PM-UI 

(dP)".5 dH 

1.049 

0.949 

0.949 

0.964 

1.000 

1.095 

1.095 

1.049 

1.000 

1.000 

1.095 

1.049 

0.949 

0.894 

0.883 

1.049 

0.9 11 

0.91 1 

0.949 

0.959 

1.095 

1.049 

0.837 

0.837 

0.825 

1.000 

1.049 

0.922 

1.000 

1.000 

2.04 

1.66 

1.62 

1.67 

1.79 

2.18 

2.18 

2.00 

1.82 

1.82 

2. 18 

2.00 

1.64 

1.46 

1.42 

2.00 

1.5 1 

1.49 

1.61 

1.65 

2. 15 

1.97 

1.25 

1.25 

1.22 

1.79 

1.97 

1.52 

1.79 

I. 79 

Ts 

353 

353 

353 
353 

355 

354 

355 

357 

357 

357 

355 

356 

356 

355 

355 

358 

356 

356 

355 

356 

360 

359 

360 

360 

358 

359 

358 

359 

359 

360 

0.96 12 I. 748 356.6 

Meter Vol Imp Imp 
693.8 

758.7 

710. 1 

968.3 

242.3 Delta P (iwg) 0.96 1 272.715 970.0 

24.6 Meter Pressure (iwg) 1.748 367.615 793.0 

6.5 Stack Temperature (F: 356.567 94.900 673.4 

28.1 Meter Temperature (F) 96.033 932.2 

0.0 Meter Volume (act) 94.900 

301.5 Liquid Volume (ml) 286.000 

90 

90 

91 

91 

95 

95 

95 

98 

98 

98 

98 

98 

99 

99 

99 

99 

99 

99 

98 

99 

99 

100 

100 

100 

100 

100 

IOI 
IOI 
101 

101 

Tm 

88 

88 

89 

89 

94 

93 

93 

93 

93 

93 

93 

93 

94 

94 

94 

95 

96 

96 

96 
97 

97 

96 

96 

97 

97 

97 

97 

97 

98 

98 

dP 

5 1.00 

4 0.80 

3 0.82 

2 0.93 

1.00 

5 I.IO 

4 0.78 

3 0.75 

2 0.75 

I 0.72 
5 I.IO 

4 0.83 

3 0.80 

2 0.83 

1 0.90 

5 1.10 

4 I.IO 

3 0.90 

2 0.80 

I 0.80 

5 1.00 

4 1.00 

3 1.10 

2 1.10 

I 1.00 

5 1.00 
4 0.88 

3 0.84 

2 0.90 

1.10 

96.0 Average 

Imp 

758 

74 1.9 

670.9 

911.8 

212.0 Delta P (iwg) 

5 1. I Meter Pressure (iwg) 

2.5 Stack Temperature (F 

20.4 Meter Temperature (F 

0.0 Meter Volume (act) 

286.0 Liquid Volume (ml) 

3-PM-UI 

(dP)".5 dH 

1.000 1.79 

0.894 1.43 

0.906 1.47 

0.964 1.66 

1.000 1.79 

1.049 2.09 

0.883 1.48 

0.866 1.43 

0.866 1.43 

0.849 1.37 

1.049 2 09 

0.911 1.58 

0.894 1.52 

0.911 1.58 

0.949 1.71 

1.049 2.09 

1.049 2.09 

0.949 1.71 

0.894 1.52 

0.894 1.52 

1.000 1.90 

1.000 1.90 

1.049 2.09 

1.049 2.09 

1.000 1.90 

1.000 1.90 

0.938 1.67 

0.917 1.60 

0.949 1.71 

1.049 2.09 

Ts 

359 

358 

358 

359 

359 

359 

357 

357 

358 

359 

359 

358 

359 

359 

359 

358 

359 

358 

358 

359 

356 

358 

359 

360 

359 

358 

357 

357 

358 

358 

0.9200 1.740 358.3 

Meter Vo Imp 

0.920 368.015 923.8 

1.740 463.95 768.7 

358.300 95.935 719.9 

99.000 1018.6 

95.935 

277.4 

99 

100 

100 

102 

102 

102 

102 

102 

102 

102 

99 

100 

100 

99 

99 

99 

99 

99 

99 

99 

99 

100 

100 

100 

100 

99 

99 

99 

99 

99 

Tm 

99 

99 

99 

IOI 

101 

101 

IOI 

IOI 
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Appendix C.1.3 Unit 1 CEM Data 

r "\ ,\H)N 1 tZl)) I Della~ 
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C.1.3-2 

Date Time 02% C02% NOx ppm CO ppm 
3/1/2016 7:15 18.944 18.892 91.489 6.971 
3/1/2016 7:16 18.952 18.904 92.587 8.855 
3/1/2016 7:17 18.951 18.769 92.85 8.832 
3/1/2016 7:18 18.951 18.627 93.001 8.813 
3/1/2016 7:191 18.951 18.634 93.073 8.8o8IHigh 

3/1/2016 7:20 15.067 13.637 57.569 8.506 
3/1/2016 7:21 10.723 10.441 44.873 5.673 
3/1/2016 7:22 10.695 10.433 47.128 4.739 
3/1/2016 7:231 10.695 10.421 47.254 4.77IMid 

3/1/2016 7:24 6.502 5.211 13.504 3.924 
3/1/2016 7:25 0.13 0.035 0.12 0.554 
3/1/2016 7:26 0.067 0.016 0.095 0.001 Zero 

3/1/2016 7:27 0.06 0.01 0.109 -0.002 NO Mode Zero 

3/1/2016 7:28 0.06 0.015 76.503 0.004 

3/1/2016 7:29 0.06 0.011 92.9411 0.002 NO Mode High 

3/1/2016 7:30 0.046 0.013 24.06 0.001 
3/1/2016 7:31 0.036 0.0091 0.3091 0.002 N02 Gas NO Mode 

3/1/2016 7:32 0.036 0.014 34.954 -0.011 
3/1/2016 7:33 0.036 0.011 40.422 0.014 
3/1/2016 7:34 0.036 0.01 40.758 -0.001 
3/1/2016 7:35 0.036 0.011 41 .209 0.005 
3/1/2016 7:36 0.093 0.2271 41 .5021 -0.001 N02 Gas NOx Mode 

3/1/2016 7:37 8.417 11.39 42.685 0.073 
3/1/2016 7:38 8.924 11.493 46.714 0.114 
3/1/2016 7:39 9.102 11 .277 42.021 0.104 
3/1 /2016 7:40 10.155 10.319 21 .135 0.13 
3/1/2016 7:41 10.721 10.394 0.85 0.073 

3/1/2016 7:421 10.721 10.384 0.777 0.013102 C02 Bias 

3/1/2016 7:43 3.737 2.723 0.705 0.452 
3/1/2016 7:44 0.077 0.039 0.632 3.735 

3/1 /2016 7:451 0.06 0.0291 o.581 4.7631CO Bias 
3/1 /2016 7:46 0.06 0.023 35.965 3.993 
3/1/2016 7:47 0.038 0.0211 47.7361 0.848 NOx Bias 

3/1/2016 7:48 5.446 8.546 48.568 0.339 
3/1/2016 7:49 8.74 11 .606 43.43 0.194 
3/1/2016 7:50 8.52 11 .877 43.232 0.139 
3/1/2016 7:51 8.19 12.208 47.42 0.131 
3/1/2016 7:52 8.691 11 .664 40.887 0.123 
3/1/2016 7:53 9.583 10.79 29.742 0.135 
3/1/2016 7:54 10.1 3 10.339 27.629 0.166 
3/1 /2016 7:55 9.216 11 .232 37.922 0.162 
3/1/2016 7:56 9.122 11 .31 41 .634 0.146 
3/1/2016 7:57 9.156 11 .279 39.338 0.125 
3/1/2016 7:58 9.146 11 .248 37.465 0.148 
3/1/2016 7:59 9.409 11 .029 37.255 0.152 
3/1/2016 8:00 9.292 11 .07 38.39 0.124 
3/1/2016 8:01 9.564 10.936 38.79 0.132 
3/1/2016 8:02 9.14 11 .284 40.339 0.131 
3/1/2016 8:03 9.301 11 .078 36.611 0.121 



C.1.3-3 

3/1/2016 8:04 9.342 11 .114 39.814 0.145 
3/1/2016 8:05 8.953 11.467 46.423 0.132 
3/1/2016 8:06 8.75 11 .672 49.227 0.114 
3/1/2016 8:07 8.905 11 .506 43.213 0.108 
3/1/2016 8:08 9.675 10.722 32.751 0.115 
3/1/2016 8:09 9.409 11 .009 31 .37 0.139 
3/1/2016 8:10 9.654 10.829 34.486 0.152 
3/1/2016 8: 11 9.028 11.398 39.461 0.156 
3/1/2016 8:12 9.382 11.036 38.173 0.138 
3/1/2016 8:13 9.5 10.922 38.162 0.141 
3/1/2016 8:14 8.809 11 .651 47.892 0.139 
3/1/2016 8:15 8.852 11 .567 49.146 0.119 
3/1/2016 8:16 9.118 11 .274 41 .29 0.116 
3/1/2016 8:17 8.88 11 .592 42.826 0.132 
3/1/2016 8:18 8.674 11 .753 45.182 0.135 
3/1/2016 8:19 8.746 11 .651 42.319 0.142 
3/1 /2016 8:20 9.059 11 .322 37.174 0.136 
3/1/2016 8:21 9.518 10.924 32.07 0.158 
3/1/2016 8:22 9.4 11 .004 35.577 0.141 
3/1/2016 8:23 9.774 10.67 33.686 0.134 
3/1/2016 8:24 9.799 10.686 37.427 0.139 
3/1/2016 8:25 9.065 11.405 47.068 0.158 
3/1/2016 8:26 9.144 11 .246 46.246 0.135 
3/1/2016 8:27 8.73 11 .741 46.622 0.138 
3/1/2016 8:28 9.012 11.381 40.952 0.161 
3/1/2016 8:29 9.103 11.279 40.409 0.136 
3/1/2016 8:30 9.258 11.216 38.392 0.133 
3/1/2016 8:31 8.775 11 .657 42.223 0.146 
3/1/2016 8:32 8.879 11.531 44.053 0.145 
3/1/2016 8:33 8.605 11 .848 49.156 0.14 
3/1/2016 8:34 9.042 11 .289 42.249 0.128 
3/1/2016 8:35 8.937 11 .525 41 .557 0.142 
3/1/2016 8:36 8.663 11 .835 40.345 0.152 
3/1/2016 8:37 8.015 12.37 51 .196 0.139 
3/1/2016 8:38 8.774 11 .561 43.684 0.121 
3/1/2016 8:39 9.755 10.627 29.092 0.145 
3/1/2016 8:40 9.998 10.464 25.357 0.151 
3/1/2016 8:41 9.745 10.771 30.948 0.144 
3/1/2016 8:42 8.966 11.473 42.501 0.148 
3/1/2016 8:43 8.914 11.445 44.42 0.142 
3/1/2016 8:44 9.699 10.635 36.57 0.136 
3/1/2016 8:45 9.666 10.781 32.351 0.149 
3/1/2016 8:46 8.962 11.43 39.879 0.155 
3/1/2016 8:47 8.937 11.45 41 .043 0.148 
3/1/2016 8:48 9.333 11 .043 39.205 0.147 
3/1/2016 8:49 9.287 11 .069 40.312 0.15 
3/1/2016 8:50 9.45 10.952 39.844 0.149 
3/1/2016 8:51 9.661 10.788 36.643 0.147 
3/1/2016 8:52 8.761 11 .67 46.332 0.138 
3/1/2016 8:53 8.81 11 .572 48.001 0.129 
3/1/2016 8:54 8.501 11.915 53.98 0.115 
3/1/2016 8:55 8.663 11 .655 50.237 0.112 



C.1.3-4 

3/1/2016 8:56 8.919 11.481 44.041 0.113 
3/1/2016 8:57 9.142 11 .204 39.531 0.111 
3/1/2016 8:58 9.06 11.432 40.979 0.134 
3/1/2016 8:59 8.704 11 .657 42.584 0.124 
3/1/2016 9:00 8.82 11 .567 39.961 0.13 

Run 1 Average I 9.12 11 .30 40.86 0.141 
3/1/2016 9:01 9.978 10.067 9.113 0.1 16 

3/1/2016 9:021 10.671 10.34 0.171 0.078102 C02 Bias 

3/1/2016 9:03 3.123 2.277 0.17 0.595 
3/1/2016 9:04 0.071 0.044 0.152 3.909 

3/1/2016 9:051 0.06 0.0341 0.1481 4.789lco Bias 
3/1/2016 9:06 0.594 0.586 30.719 4.127 

3/1 /2016 9:07 0.041 0.0221 47.2671 0.878 NOx Bias 

3/1/2016 9:08 0.038 0.013 10.658 0.086 

3/1/2016 9:091 0.035 0.014 0.134 0.0191Zero 
3/1/2016 9:10 7.922 8.98 38.561 0.985 
3/1/2016 9:11 10.741 10.381 47.678 4.307 

3/1/2016 9:121 10.754 10.377 47.696 4.7611Span 
3/1/2016 9:13 10.583 10.536 48.316 4.79 
3/1/2016 9:14 8.026 12.458 55.879 2.958 
3/1/2016 9:15 8.102 12.254 55.829 0.236 
3/1/2016 9:16 8.576 11 .763 45.796 0.094 
3/1/2016 9:17 9.682 10.684 28.137 0.107 
3/1/2016 9:18 9.563 10.88 26.509 0.143 
3/1/2016 9:19 9.484 10.96 30.287 0.154 
3/1/2016 9:20 9.084 11 .349 40.032 0.129 
3/1/2016 9:21 9.162 11 .221 41 .302 0.147 
3/1/2016 9:22 9.344 11 .018 40.55 0.137 
3/1 /2016 9:23 10.013 10.423 29.239 0.143 
3/1/2016 9:24 10.004 10.432 29.644 0.15 
3/1/2016 9:25 9.475 10.954 36.649 0.131 
3/1/2016 9:26 9.366 11 .091 42.982 0.144 
3/1/2016 9:27 9.082 11 .297 47.848 0.135 
3/1/2016 9:28 9.2 11 .259 46.128 0.136 
3/1/2016 9:29 9.045 11 .33 46.366 0.147 
3/1/2016 9:30 9.329 11 .089 40.35 0.141 
3/1/2016 9:31 8.367 12.028 48.789 0.152 
3/1/2016 9:32 8.928 11 .361 40.862 0.14 
3/1/2016 9:33 9.239 11 .204 37.908 0.152 
3/1/2016 9:34 9.63 10.728 30.528 0.158 
3/1 /2016 9:35 8.984 11.4 79 40.38 0.145 
3/1/2016 9:36 8.765 11 .599 42.993 0.157 
3/1/2016 9:37 9.003 11 .31 42.174 0.144 
3/1/2016 9:38 9.291 11 .073 36.375 0.155 
3/ 1/2016 9:39 9.317 11 .05 37.074 0.151 
3/1/2016 9:40 9.554 10.839 36.008 0.148 
3/1/2016 9:41 9.754 10.614 35.499 0.146 
3/1/2016 9:42 9.405 11 .022 38.095 0.159 
3/1/2016 9:43 9.302 11 .139 43.757 0.164 
3/1/2016 9:44 8.777 11 .644 51 .886 0.139 
3/1/2016 9:45 8.318 12.017 56.308 0.14 



C.1.3-5 

3/1/2016 9:46 8.639 11 .679 50.555 0.107 
3/1/2016 9:47 9.913 10.449 33.895 0.125 
3/1/2016 9:48 9.872 10.565 29.712 0.158 
3/1/2016 9:49 9.883 10.569 30.127 0.161 
3/1/2016 9:50 9.556 10.83 35.977 0.153 
3/1/2016 9:51 9.426 11 .067 42.853 0.145 
3/1/2016 9:52 9.101 11.267 48.467 0.147 
3/1/2016 9:53 9.198 11 .182 48.253 0.12 
3/1/2016 9:54 8.722 11 .717 49.852 0.136 
3/1/2016 9:55 8.451 11 .804 51.979 0.149 
3/1/2016 9:56 8.832 11.441 45.522 0.155 
3/1/2016 9:57 9.67 10.614 33.877 0.162 
3/1/2016 9:58 10.023 10.366 31 .309 0.164 
3/1/2016 9:59 9.483 10.834 31 .013 0.178 
3/1/2016 10:00 9.973 10.467 31.071 0.179 
3/1/2016 10:01 9.33 10.995 38.833 0.149 
3/1/2016 10:02 8.672 11 . 7 49.976 0.153 
3/1/2016 10:03 8.868 11.449 44.331 0.151 
3/1/2016 10:04 8.946 11.377 43.988 0.144 
3/1/2016 10:05 8.854 11.497 47.553 0.133 
3/1/2016 10:06 8.764 11 .55 44.858 0.139 
3/1/2016 10:07 9.075 11.237 42.387 0.134 
3/1/2016 10:08 9.456 10.912 39.282 0.144 
3/1/2016 10:09 9.189 11 .199 38.038 0.137 
3/1/2016 10:10 8.641 11 .738 46.021 0.143 
3/1/2016 10: 11 8.206 12.131 56.099 0.133 
3/1/2016 10:12 8.473 11.84 56.867 0.12 
3/1/2016 10:13 9.531 10.658 32.529 0.126 
3/1/2016 10:14 10.148 10.307 22.753 0.142 
3/1/2016 10:15 9.878 10.511 26.036 0.169 

Run 2 Average I 9.23 11 .15 40.24 0.141 
3/1/2016 10:16 9.854 10.052 13.291 0.177 
3/1/2016 10:17 10.671 10.309 0.175 0.081 

3/1/2016 1O:181 10.671 10.313 0.16 0.073102 C02 Bias 

3/1/2016 10:19 3.538 2.488 0.154 0.548 
3/1/2016 10:20 0.073 0.045 0.138 3.835 

3/1/2016 10:21 I 0.06 0.0341 0.1281 4.814lco Bias 

3/1/2016 10:22 0.041 0.027 27.353 3.847 

3/1/2016 10:23 0.036 0.0231 47.2031 0.515 NOx Bias 

3/1/2016 10:24 0.041 0.009 10.938 0.037 

3/1/2016 10:251 0.036 0.011 0.117 o.025lzero 

3/1/2016 10:26 7.338 8.235 35.633 0.529 
3/1/2016 10:27 10.698 10.349 47.665 3.849 

3/1/2016 10:281 10.72 10.366 47.671 4.805ISpan 

3/1/2016 10:29 10.198 10.7 48.166 4.731 
3/1/2016 10:30 9.273 11.114 40.023 2.216 
3/1/2016 10:31 8.717 11 .516 45.74 0.169 
3/1/2016 10:32 9.064 11 .293 42.47 0.102 
3/1/2016 10:33 8.793 11 .504 43.551 0.116 
3/1/2016 10:34 8.754 11 .538 45.975 0.125 
3/1/2016 10:35 9.054 11 .228 40.223 0.124 



C.1.3-6 

3/1/2016 10:36 9.1 85 11 .091 38.233 0.127 
3/1/2016 10:37 9.37 10.949 38.185 0.146 
3/1/2016 10:38 8.8 11 .545 45.016 0.143 
3/1/201 6 10:39 8.491 11.816 48.083 0.13 
3/1/2016 10:40 8.896 11 .356 44.902 0.129 
3/1/2016 10:41 8.91 11 .377 42.458 0.132 
3/1/2016 10:42 9.342 10.849 34.01 0.152 
3/1 /2016 10:43 9.856 10.419 27.932 0.165 
3/1/2016 10:44 9.686 10.718 32.189 0.175 
3/1/2016 10:45 8.762 11 .523 42.558 0.16 
3/1/2016 10:46 8.641 11 .646 46.924 0.158 
3/1 /2016 10:47 9 11 .23 41 .617 0.151 
3/1/2016 10:48 8.882 11.413 46.891 0.16 
3/1/2016 10:49 9.138 11 .082 41 .502 0.151 
3/1/2016 10:50 9.262 11 .05 35.572 0.158 
3/1/2016 10:51 9.562 10.78 32.655 0.158 
3/1/2016 10:52 8.311 12.06 53.774 0.173 
3/1/2016 10:53 8.586 11.601 50.477 0.132 
3/1/2016 10:54 9.274 11 .039 38.722 0.132 
3/1/2016 10:55 9.545 10.799 34.735 0.14 
3/1/2016 10:56 8.47 11 .875 48.12 0.132 
3/1/2016 10:57 8.241 12.019 55.164 0.128 
3/1/2016 10:58 8.71 11 .516 46.721 0.124 
3/1/2016 10:59 8.606 11 .643 50.085 0.125 
3/1/2016 11 :00 8.946 11 .278 40.453 0.137 
3/1/2016 11 :01 9.539 10.668 31.568 0.163 
3/1/2016 11 :02 9.358 11 .011 34.985 0.163 
3/1/2016 11 :03 9.279 11 .021 31 .966 0.156 
3/1/2016 11 :04 8.624 11 .643 42.1 0.153 
3/1/2016 11 :05 8.776 11 .507 44.516 0.137 
3/1/2016 11:06 8.224 12.065 52.891 0.148 
3/1/2016 11 :07 8.929 11 .232 43.219 0.143 
3/1/2016 11 :08 9.733 10.62 28.535 0.156 
3/1/2016 11 :09 9.958 10.386 24.201 0.161 
3/1/2016 11 :10 9.636 10.607 29.065 0.165 
3/1/2016 11 : 11 9.36 11 .022 35.018 0.164 
3/1/2016 11 : 12 9.754 10.583 32.484 0.173 
3/1 /2016 11 : 13 9.658 10.67 35.996 0.154 
3/1/2016 11: 14 9.248 11 .048 42.58 0.17 
3/1/2016 11 : 15 9.297 11 .087 45.02 0.161 
3/1/2016 11 : 16 9.209 11.083 44.389 0.147 
3/1/2016 11 : 17 8.806 11 .511 48.726 0.126 
3/1/2016 11 : 18 9.378 10.953 38.009 0.131 
3/1/2016 11 : 19 8.401 11.975 51 .284 0.119 
3/1/2016 11 :20 8.393 11.897 51 .901 0.125 
3/1/2016 11 :21 8.747 11.489 47.583 0.123 
3/1/2016 11 :22 9.1 33 11 .16 40.408 0.132 
3/1/2016 11 :23 9.423 10.876 33.397 0.14 
3/1/2016 11 :24 9.221 11.057 37.166 0.136 
3/1/2016 11 :25 9.537 10.769 34.492 0.157 
3/1/2016 11 :26 8.913 11 .399 42.069 0.156 
3/1/2016 11 :27 8.555 11 .694 50.314 0.138 



C.1.3-7 

3/1/2016 11 :28 8.891 11 .341 43.288 0.138 
3/1/2016 11:29 9.278 10.993 38.474 0.133 
3/1/2016 11:30 8.725 11 .545 43.722 0.135 
3/1/2016 11 :31 8.412 11 .834 51 .877 0.144 

Run 3 Average I 9.04 11 .25 41 .34 0.141 
3/1/2016 11 :32 9.016 10.509 35.478 0.124 
3/1/2016 11 :33 9.462 10.743 37.811 0.119 
3/1 /2016 11 :34 10.565 10.292 0.283 0.11 

3/1/2016 11 :351 10.573 10.3 0.159 0.065102 C02 Bias 

3/1/2016 11 :36 3.088 2.107 0.146 0.599 
3/1 /2016 11 :37 0.068 0.045 0.128 3.932 

3/1/2016 11 :381 0.054 0.0331 0.1221 4.773lco Bias 

3/1/2016 11 :39 0.04 0.027 28.372 4.309 

3/1/2016 11 :40 0.036 0.0251 47.2551 1. 006 NOx Bias 

3/1/2016 11 :41 0.041 0.011 13.469 0.042 

3/1/2016 11 :421 0.036 0.007 0.122 0.0331Zero 
3/1/2016 11 :43 7.742 9.041 39.204 0.761 
3/1/2016 11 :44 10.614 10.34 47.63 4.004 

3/1/2016 11 :451 10.621 10.348 47.61 4.7591Span 

3/1/2016 11 :46 9.924 10.544 37.72 4.013 
3/1/2016 11 :47 9.14 11 .061 40.475 0.726 
3/1/2016 11 :48 9.503 10.777 39.433 0.128 
3/1/2016 11 :49 8.99 11 .177 44.989 0.136 
3/1/2016 11:50 9.067 11 .174 42.373 0.15 
3/1/2016 11 :51 8.444 11 .767 50.356 0.157 
3/1 /2016 11 :52 8.884 11 .263 45.039 0.148 
3/1/2016 11 :53 9.299 10.878 36.252 0.142 
3/1/2016 11 :54 8.728 11 .51 41.463 0.159 
3/1/2016 11 :55 8.55 11 .633 47.437 0.155 
3/1/2016 11 :56 8.74 11 .375 47.732 0.144 
3/1/2016 11 :57 8.939 11 .243 46.573 0.141 
3/1/2016 11 :58 9.306 10.871 42.986 0.144 
3/1/2016 11 :59 8.957 11 .206 44.875 0.147 
3/1/2016 12:00 8.674 11 .588 47.097 0.173 
3/1/2016 12:01 8.888 11 .25 42.51 0.161 
3/1/2016 12:02 8.985 11 .234 39.561 0.147 
3/1/2016 12:03 9.192 10.948 37.04 0.152 
3/1/2016 12:04 8.945 11 .285 41 .379 0.154 
3/1/2016 12:05 8.63 11 .604 46.72 0.159 
3/1/2016 12:06 8.069 12.168 58.196 0.156 
3/1/2016 12:07 7.382 12.802 70.952 0.13 
3/1/2016 12:08 9.426 10.681 41 .539 0.115 
3/1/2016 12:09 11.216 9.033 16.962 0.146 
3/1/2016 12:10 11.569 8.824 12.946 0.211 
3/1/2016 12:11 10.564 9.804 21 .179 0.236 
3/1/2016 12:12 10.978 9.28 21 .283 0.205 
3/1/2016 12:13 10.481 9.946 29.05 0.216 
3/1/2016 12:14 10.2 10.009 34.191 0.193 
3/1/2016 12:15 9.964 10.361 42.147 0.189 
3/1/2016 12:16 9.07 11 .117 53.403 0.185 
3/1/2016 12:17 9.598 10.546 46.756 0.181 



C.1.3-8 

Run 4 Average I 9.31 10.91 41.08 0.161 
3/1/2016 12:18 10.06 9.869 11.466 0.173 
3/1/2016 12:191 10.522 10.247 0.177 0.114102 C02 Bias 

3/1/2016 12:20 4.827 4.074 0.15 0.345 
3/1/2016 12:21 0.075 0.045 0.141 3.346 
3/1/2016 12:221 0.053 0.0351 0.1251 4. 7881co Bias 
3/1/2016 12:23 0.038 0.025 29.533 4.291 

3/1/2016 12:24 0.036 0.0241 46.9781 0.921 NOx Bias 

3/1/2016 12:25 0.04 0.012 11.301 0.044 

3/1/2016 12:261 0.036 0.009 0.107 o.0211zero 
3/1/2016 12:27 8.01 9.017 40.209 0.719 
3/1/2016 12:28 10.61 10.301 47.752 4.378 
3/1/2016 12:291 10.621 10.307 47.755 4.721 ISpan 
3/1/2016 12:30 9.296 11.136 46.778 2.84 
3/1/2016 12:31 9.259 10.892 34.951 0.181 
3/1/2016 12:32 9.328 10.846 34.216 0.14 
3/1/2016 12:33 9.407 10.755 35.741 0.152 
3/1/2016 12:34 8.517 11.671 49.777 0.165 
3/1/2016 12:35 8.693 11.465 43.936 0.158 
3/1/2016 12:36 9.067 11.039 39.153 0.162 
3/1/2016 12:37 9.303 10.824 38.432 0.174 
3/1/2016 12:38 9.61 10.568 31.149 0.184 
3/1/2016 12:39 9.37 10.858 35.898 0.184 
3/1/2016 12:40 9.118 11.07 45.597 0.189 
3/1/2016 12:41 8.818 11.322 50.458 0.15 
3/1/2016 12:42 9.123 11 .036 45.418 0.155 
3/1/2016 12:43 9.405 10.828 38.653 0.188 
3/1/2016 12:44 8.975 11.266 44.02 0.172 
3/1/2016 12:45 8.808 11.357 49.407 0.154 
3/1/2016 12:46 9.342 10.832 41.532 0.151 
3/1/2016 12:47 9.44 10.806 40.766 0.162 
3/1/2016 12:48 8.413 11.79 55.821 0.166 
3/1/2016 12:49 8.718 11.425 50.889 0.149 
3/1/2016 12:50 9.056 11.106 42.607 0.173 
3/1/2016 12:51 9.319 10.866 37.933 0.168 
3/1/2016 12:52 9.511 10.653 36.96 0.166 
3/1/2016 12:53 9.172 11.129 40.718 0.154 
3/1/2016 12:54 9.03 11 .198 45.736 0.156 
3/1/2016 12:55 8.953 11.274 46.181 0.162 
3/1/2016 12:56 9.055 11.103 44.487 0.16 
3/1 /2016 12:57 9.407 10.842 37.14 0.178 
3/1/2016 12:58 9.318 10.943 38.738 0.18 
3/1/2016 12:59 8.497 11.684 49.841 0.15 
3/1/2016 13:00 8.288 11.907 53.087 0.14 

Run 5 Average I 9.08 11.11 42.64 0.161 
3/1/2016 13:01 9.642 10.133 16.7 0.144 

3/1/2016 13:021 10.572 10.223 0.199 0.073102 C02 Bias 

3/1/2016 13:03 6.28 5.386 0.156 0.323 
3/1/2016 13:04 0.086 0.048 0.149 3.928 

3/1/2016 13:051 0.051 0.0351 0.1451 4. 7791co Bias 

3/1/2016 13:06 0.038 0.029 31.457 3.644 



C.1.3-9 

3/1/2016 13:07 0.036 0.025 47.163 0.275 
3/1/2016 13:08 0.039 0.014 17.49 0.043 
3/1/2016 13:091 0.036 0.012 0.124 0.049IZero 
3/1/2016 13:10 7.833 8.887 38.768 1.259 
3/1/2016 13: 11 10.641 10.292 47.635 4.601 
3/1/2016 13: 121 10.645 10.289 47.627 4.753ISpan 
3/1/2016 13:13 9.298 11.227 48.61 3.667 
3/1/2016 13:14 8.362 11.826 54.62 0.309 
3/1/2016 13:15 8.544 11.565 50.468 0.127 
3/1/2016 13:16 9.144 11 .019 40.642 0.151 
3/1/2016 13:17 9.106 11 .049 38.188 0.15 
3/1/2016 13:18 8.705 11 .503 42.906 0.166 
3/1/2016 13:19 9.043 11 .095 44.892 0.161 
3/1/2016 13:20 8.584 11.571 51.868 0.143 
3/1/2016 13:21 8.336 11.776 52.164 0.147 
3/1/2016 13:22 9.021 11.066 40.111 0.166 
3/1/2016 13:23 9.083 11.075 37.055 0.169 
3/1/2016 13:24 9.259 10.881 35.335 0.155 
3/1/2016 13:25 9.258 10.933 33.296 0.149 
3/1/2016 13:26 9.529 10.668 33.662 0.172 
3/1 /2016 13:27 9.181 10.989 41.43 0.163 
3/1/2016 13:28 9.615 10.585 39.03 0.153 
3/1/2016 13:29 9.584 10.645 37.48 0.165 
3/1/2016 13:30 9.098 11.095 43.167 0.184 
3/1/2016 13:31 9.444 10.788 43.167 0.173 
3/1/2016 13:32 8.919 11.218 48.308 0.165 
3/1/2016 13:33 9.28 11.023 42.291 0.149 
3/1/2016 13:34 7.96 12.235 61.658 0.153 
3/1/2016 13:35 8.486 11.543 56.465 0.146 
3/1/2016 13:36 9.68 10.526 40.469 0.15 
3/1/2016 13:37 8.984 11 .283 46.614 0.166 
3/1/2016 13:38 8.447 11 .733 53.376 0.155 
3/1/2016 13:39 9.247 10.946 45.77 0.141 
3/1/2016 13:40 9.227 10.909 45.805 0.142 
3/1/2016 13:41 8.647 11.614 53.571 0.152 
3/1/2016 13:42 8.742 11 .372 52.192 0.151 
3/1/2016 13:43 8.882 11.227 46.335 0.148 
3/1/2016 13:44 9.457 10.723 38.683 0.147 
3/1/2016 13:45 9.234 10.931 42.964 0.182 

Run 6 Average I 9.04 11 .13 44.30 0.161 
3/1/2016 13:46 10.425 10.15 8.566 0.142 
3/1/2016 13:471 10.551 10.223 0.17 0.09102 C02 Bias 

3/1/2016 13:48 6.714 5.636 0.714 0.252 
3/1/2016 13:49 0.093 0.053 0.15 3.842 
3/1/2016 13:501 0.054 0.0321 0.141 4.7811co Bias 
3/1/2016 13:51 0 .036 0.023 31.729 3.641 
3/1/2016 13:52 0.036 0.0241 47.231 0.23 NOx Bias 

3/1/2016 13:53 0.04 0.012 11.598 0.042 
3/1/2016 13:541 0.035 0.008 0.118 0.0231Zero 
3/1/2016 13:55 3.944 5.098 20.925 0.305 
3/1/2016 13:56 10.614 10.283 47.605 3.951 



C.1.3-10 

3/1/2016 13:571 10.645 10.294 47.635 4.7831Span 

3/1/2016 13:58 10.157 10.487 44.223 4.378 
3/1 /2016 13:59 9.075 11 .179 41 .325 0.734 
3/1/2016 14:00 8.612 11 .563 49.191 0.127 
3/1/2016 14:01 9.04 11.089 44.474 0.12 
3/1/2016 14:02 9.051 11 .224 45.104 0.139 
3/1/2016 14:03 7.953 12.232 61 .502 0.132 
3/1 /2016 14:04 8.608 11.4 49.609 0.123 
3/1/2016 14:05 10.408 9.741 30.788 0.135 
3/1/2016 14:06 10.962 9.412 21.917 0.189 
3/1/2016 14:07 9.656 10.658 34.059 0.166 
3/1/2016 14:08 9.043 11 .273 45.148 0.146 
3/1/2016 14:09 8.481 11 .619 53.053 0.152 
3/1/2016 14:10 9.413 10.822 44.437 0.136 
3/1/2016 14: 11 8.592 11 .593 52.429 0.146 
3/1/2016 14:12 9.207 10.9 44.602 0.151 
3/1/2016 14:13 9.116 11 .076 45.42 0.137 
3/1/2016 14:14 9.306 10.942 42.94 0.166 
3/1/2016 14:15 9.428 10.773 39.16 0.164 
3/1/2016 14:16 9.216 11.055 36.845 0.156 
3/1/2016 14:17 9.355 10.744 38.245 0.168 
3/1 /2016 14:18 9.43 10.803 39.449 0.172 
3/1/2016 14:19 9.244 10.912 37.38 0.198 
3/1/2016 14:20 9.117 11 .009 43.02 0.199 
3/1/2016 14:21 8.74 11.405 47.968 0.208 
3/1/2016 14:22 8.473 11 .606 50.47 0.205 
3/1/2016 14:23 8.596 11.512 49.156 0.196 
3/1/2016 14:24 9.1 19 10.996 40.14 0.186 
3/1/2016 14:25 8.784 11 .331 41 .116 0.173 
3/1/2016 14:26 8.712 11.436 43.106 0.192 
3/1/2016 14:27 9.023 11 .119 41 .018 0.165 
3/1/2016 14:28 8.491 11 .672 48.203 0.189 
3/1 /2016 14:29 8.394 11 .665 51 .106 0.151 
3/1/2016 14:30 9.008 11 .15 41 .135 0.166 
3/1/2016 14:31 9.115 10.972 40.162 0.164 
3/1/2016 14:32 9.034 11 .212 42.514 0.176 
3/1/2016 14:33 9.126 11 .017 41 .078 0.167 
3/1/2016 14:34 9.566 10.62 30.559 0.167 
3/1/2016 14:35 9.539 10.643 35.174 0.17 
3/1/2016 14:36 9.515 10.741 35.11 0.194 
3/1/2016 14:37 8.994 11 .212 45.522 0.181 
3/1/2016 14:38 8.936 11 .161 47.653 0.157 
3/1/2016 14:39 9.522 10.667 39.73 0.156 
3/1/2016 14:40 9.396 10.821 40.85 0.169 
3/1 /2016 14:41 9.308 10.904 41 .252 0.148 
3/1/2016 14:42 9.592 10.582 38.841 0.181 
3/1 /2016 14:43 9.387 10.809 41 .732 0.195 
3/1 /2016 14:44 9.317 10.898 42.039 0.168 
3/1/2016 14:45 9.083 11 .087 44.106 0.175 
3/1/2016 14:46 8.762 11.46 46.515 0.17 
3/1/2016 14:47 8.375 11.815 50.548 0.161 
3/1/2016 14:48 8.815 11.311 46.692 0.136 



C.1.3-11 

3/1/2016 14:49 9.296 10.834 40.915 0.146 
3/1/2016 14:50 9.293 10.932 41.469 0.19 
3/1/2016 14:51 9.714 10.47 33.084 0.179 
3/1/2016 14:52 9.619 10.599 34.37 0.175 
3/1/2016 14:53 9.256 11.035 40.315 0.164 
3/1/2016 14:54 8.834 11.341 45.474 0.161 
3/1/2016 14:55 8.179 12.032 58.761 0.172 

Run 7 Average I 9.11 11.07 42.30 0.171 
3/1/2016 14:56 9.255 10.303 26.729 0.163 
3/1/2016 14:571 10.583 10.224 0.203 0.089102 C02 Bias 
3/1/2016 14:58 4.666 3.626 0.156 0.693 
3/1/2016 14:59 0.072 0.045 0.139 4.356 
3/1/2016 15:001 0.046 0.0311 0.131 I 4.7981co Bias 
3/1/2016 15:01 0.037 0.026 27.942 3.915 
3/1/2016 15:02 0.035 0.0271 47.1391 0.584 NOx Bias 

3/1/2016 15:03 0.04 0.011 16.775 0.237 
3/1/2016 15:041 0.035 0.01 0.111 0.0611Zero 
3/1/2016 15:05 6.203 7.383 31 .166 0.883 
3/1/2016 15:06 10.639 10.281 47.694 4.496 
3/1/2016 15:071 10.665 10.285 47.694 4.7731Span 
3/1/2016 15:08 9.913 10.665 42.498 3.43 
3/1/2016 15:09 9.403 10.807 38.398 0.253 
3/1 /2016 15:10 9.074 11 .131 42.215 0.169 
3/1/2016 15: 11 9.179 11 .007 40.899 0.131 
3/1/2016 15:12 8.637 11 .512 51.958 0.137 
3/1/2016 15:13 8.933 11 .151 48.457 0.149 
3/1/2016 15:14 9.915 10.286 32.851 0.159 
3/1/2016 15:15 9.324 10.911 36.212 0.17 
3/1 /2016 15:16 8.335 11 .843 51 .349 0.183 
3/1/2016 15:17 8.299 11 .821 52.286 0.16 
3/1/2016 15:18 8.462 11 .655 49.958 0.157 
3/1/2016 15:19 9.72 10.461 33.028 0.15 
3/1/2016 15:20 9.231 10.95 33.892 0.181 
3/1/2016 15:21 8.927 11 .231 37.055 0.177 
3/1/2016 15:22 9.605 10.648 34.273 0.161 
3/1/2016 15:23 9.294 10.924 36.745 0.182 
3/1/2016 15:24 8.247 12.004 53.428 0.192 
3/1/2016 15:25 8.466 11 .661 52.046 0.152 
3/1 /2016 15:26 8.563 11 .564 49.791 0.174 
3/1 /2016 15:27 8.602 11.573 46.981 0.155 
3/1/2016 15:28 9.169 10.953 39.568 0.159 
3/1/2016 15:29 9.079 11 .168 42.079 0.156 
3/1/2016 15:30 9.013 11 .131 42.598 0.158 
3/1/2016 15:31 9.036 11 .1 44.957 0.163 
3/1/2016 15:32 8.867 11 .305 45.284 0.161 
3/1/2016 15:33 9.148 10.984 39.57 0.153 
3/1/2016 15:34 8.925 11 .235 39.504 0.175 
3/1/2016 15:35 9.373 10.729 34.811 0.175 
3/1/2016 15:36 9.63 10.634 35.234 0.169 
3/1/2016 15:37 8.936 11 .187 40.937 0.191 
3/1/2016 15:38 8.489 11 .695 53.805 0.158 



C.1.3-12 

3/1/2016 15:39 8.57 11 .526 53.58 0.161 
Run 8 Average I 8.97 11.20 43.18 0.161 

3/1/2016 15:40 9.918 9.893 11.96 0.143 
3/1 /2016 15:41 I 10.546 10.231 0.174 0.085102 C02 Bias 
3/1/2016 15:42 3.799 2.901 0.145 0.876 
3/1/2016 15:43 0.067 0.04 0.128 4.472 
3/1/2016 15:441 0.041 0.0291 0.1181 4.7531co Bias 
3/1/2016 15:45 0.036 0.028 33.402 3.557 
3/1/2016 15:46 0.035 0.0221 47.0471 0.312 NOx Bias 
3/1/2016 15:47 0.036 0.011 9.057 0.053 
3/1/2016 15:481 0.035 0.01 0.115 0.0341Zero 
3/1/2016 15:49 8.295 9.302 42.501 1.537 
3/1/2016 15:50 10.617 10.292 47.71 4.646 
3/1/2016 15:511 10.62 10.292 47.639 4.7761Span 
3/1/2016 15:52 9.381 11 .129 47.348 3.329 
3/1/2016 15:53 9.066 11 .004 46.138 0.242 
3/1/2016 15:54 9.221 10.849 36.543 0.163 
3/1/2016 15:55 9.572 10.524 34.412 0.17 
3/1/2016 15:56 9 072 11.12 40.717 0.173 
3/1/2016 15:57 9.098 11.049 40.849 0.164 
3/1/2016 15:58 9.34 10.735 36.91 0.174 
3/1/2016 15:59 8.944 11 .144 40.927 0.197 
3/1/2016 16:00 9.377 10.762 38.422 0.184 
3/1/2016 16:01 9.012 11.125 44.796 0.163 
3/1/2016 16:02 9.457 10.628 40.214 0.164 
3/1/2016 16:03 9.529 10.638 37.554 0.172 
3/1/2016 16:04 8.85 11.354 44.672 0.18 
3/1/2016 16:05 8.235 11.833 53.754 0.162 
3/1/2016 16:06 9.197 10.883 43.774 0.181 
3/1/2016 16:07 9.065 11 .036 43.777 0.194 
3/1 /2016 16:08 9.478 10.638 36.927 0.197 
3/1/2016 16:09 8.752 11.416 45.54 0.185 
3/1 /2016 16:10 9.018 11 .131 39.105 0.19 
3/1/2016 16: 11 8.555 11 .535 46.862 0.179 
3/1/2016 16:12 8.463 11 .647 47.083 0.172 
3/1/2016 16:13 8.385 11 .736 49.217 0.153 
3/1/2016 16:14 8.74 11.327 42.209 0.161 
3/1/2016 16:15 9.004 11.066 39.748 0.176 
3/ 1/2016 16:16 9.63 10.548 32.493 0.2 
3/1/2016 16:17 9.298 10.803 34.095 0.215 
3/1/2016 16:18 9.959 10.124 30.528 0.19 
3/1/2016 16:19 8.982 11.204 45.46 0.209 
3/1/2016 16:20 9.077 11.033 40.916 0.177 
3/1/2016 16:21 9.111 11 .023 42.627 0.192 
3/1/2016 16:22 9.03 11 .046 42.015 0.193 
3/1/2016 16:23 9.427 10.694 37.937 0.194 

Run 9 Average I 9.10 11.02 41 .00 0.181 
3/1/2016 16:24 10.062 9.817 7.605 0.162 
3/1/2016 16:251 10.546 10.229 0.161 0.095102 C02 Bias 
3/1/2016 16:26 3.713 2.762 0.148 0.937 
3/1/2016 16:27 0.067 0.039 0.125 4.537 



C.1.3-13 

3/1/2016 16:281 0.041 0.0331 0.1181 4.7921co Bias 
3/1/2016 16:29 0.036 0.023 23.47 4.231 
3/1/2016 16:30 0.036 0.023 47.219 0.711 
3/1/2016 16:31 0.036 0.021 I 47.341 0.451 
3/1/2016 16:32 0.038 0.009 12.592 0.4 
3/1/2016 16:33 0.035 0.005 0.112 0.128 
3/1/2016 16:341 0.036 0.005 0.098 0.0521Zero 
3/1/2016 16:35 8.066 9.165 40.641 1.423 
3/1/2016 16:36 10.612 10.27 47.704 4.645 
3/1/2016 16:371 10.621 10.278 47.795 4.7861Span 
3/1/2016 16:38 10.621 10.275 47.892 4.774 
3/1/2016 16:39 15.175 15.113 66.918 5.137 
3/1/2016 16:40 19.003 18.394 93.121 8.442 
3/1/2016 16:41 I 19.033 18.437 93.349 8.7871High 
3/1/2016 16:42 19.009 18.362 93.017 8.83 



Appendix C.1.4 Unit 1 S02 Data and Velocity Data 

R1413543 C-6 
, V\ ,\h)t--. .1:'(~), Delta/1 

Jllla...ol1tyS.Mcn, ll11:0.-_,.•ff 



C./.'f-tl. 
FLUE GAS VELOCITY AND MOISTURE DATA AND WORKSHEET 

CLIENT: Desert View Power LOCATION/UNIT: ___ ...;:U;...:_n=it__,_1 -------
PERFORMED BY: __ Rik Dupont TEST DATE: 3- 1 -2016 
BAR. PRESSURE: _______ TC READOUT I D:---=-6--'-W-'-C~S"'----------
DP INDICATOR ID: 6-WCS TC ID: #- 38 
DP IND1CATOR TYPE: 0-10" Mano. PITOT TUBE ID: # 38 Cp:_-=-0..;...::.8'""""4 __ _ 
ZERO: v LEVEL: ~ LEAK CHECK PRE- ~ POST- ~ -----

Run#: \ Ps: •\o- Is "2-

D'iOO 
Start: D~a~ Stop: ~ · 

Sample Vet. Head Sample Vel. Head Sample Vel. Head 

Point 
in. H20 Temp,°F Point in. H20 Temp,°F Point in. H20 Temp, °F 

A 5 
\ I \0 ?, '-\<i c... 5 o,<\S s '-\:~ ~ 5 L. \ 2=>48 

4 () .C\ 2 3L\_<q 4 0 1<\ (o '3 s \ 4 t -\ 349 
3 (,) .Pt 3 sY.'3 3 O.'bO ~S-1,_ 3 t '2_ ~SV 

2 v .. q5' 'bL\9 2 C> iS. 2- 3'-\Cf 2 \ , 2- .. 65') 
1 0,<4 1 3LJ 1 1 0 ,Cb C\ ~so 1 \ · ~ 350 

-

0 5 L}__L> ~~ 'D 5 \~ 344 1-f: 5 \, 0 3:_>1 

4 t 1 1' 0 2>tt'1 4 \ . \ 35 I 4 1) .~l 3-::,-u 
3 0 I <uo ·b~\ 3 {) .'1 ~ 35\ 3 Ogt;. 'D 3"\ '1 t 
2 0 I s \ 1SI 2 O.?JI 351 2 CD1C\ ~ 3~1 
1 0 . ·1 ~ ~so 1 0 -£, \ oS-0 1 o,<=t~ 3S I 

I 

•' . I 
I 
< 

J. .".'\ . 
Heated Line Temp. ° F 

~ 

' . 
Chiller Temp. ° C 

MOISTURE DATA FOR TEST RUNS \ THROUGH __ 
METER ID· 6-WCS METER Yd· 0 997 

Dry Gas Meter lmpinger Data 
Time Volume Delta H Tm (in) Tm (out) T ;mp Vacuum No. Material End Wt. Start Wt. Diff. 

() ~oU ~ ~,\;)5 \. 'D 72:> l';}_ S(.p 3.o #1 3% H202 g?>.U 7's7.S 
() 'i\ ~ ?.:A, 1DD \ ·O Bo Is St ?Y() #2 3% H202 701 '-( /.,c,C,. c, 
00~0 ::<Ip (p, 100 \·D q,L-\, l~ s ')_ ;) 0 #3 Empty C-n Lf ;.:·n.> 
0~'1< ;;z 1 ~.(O~ I · C> I07 lo 1 '1 52 ;) D #4 Silica Gel 1176 ,, 2.. ' 

.--
) 

oll.oo 2~, \00 Total Line rinse 50 . 
Pre-Test Leak Check:e.ow) CFM@ i S-: in. Hg., Post-Test Leak Check:L.o,~ CFM@ I :S- in. Hg 

Date of last revision 11 /13/08 
DS834026 

Master Document Storage\Forms\Datasheets\Field Datasheets 



, 

I 

c.f.4-1 
FLUE GAS VELOCITY AND MOISTURE DATA AND WORKSHEET 

'':i. 
cu'iiilNT: Desert View Power LOCATION/UNIT: Unr / 
PE~ORMED BY: __ Rik Dupont TEST DATE: -----3""""'_ -1-+-1 ---2-0-16 ____ _ 

BAR. P~ESSU RE: 00, J '/ TC READOUT I D:----=6;....:,.::W....:....C.;:;..S=------~'----
OP INDltATOR ID: 6-WCS ' TC ID: #- 38 --"---'--"-'""--""------

DP INDlCATOR TYPE: 0-10" Mano. PITOT TUBE ID: # ~8 Cp:_~0-~84~--
ZERO: "-' LEVEL: LEAK CHECK PRE- '-- POST- i--

Run#: )._ Ps: t-~0,SJ 

Start: 0~1S Stop: \0 I '.> 

Sample 
Vel. Head 

Sample 
Vel. Head 

Sample 
Vel. Head 

Point 
in. H20 Temp,°F 

Point 
in. H20 Temp,°F 

Point 
in. H20 Temp, °F 

0, 5 ~ . \ ~'-\Cf c 5 oA'~ 35\ ~ 5 
' . 2 35""1 

4 6.'2:t\ ~ s-0 4 o/~s- 35/ 4 \ . 2- ·~"56 

3 \'.) ,'2.::f7 ~5\ 3 tl-l'bb '6 c; J... 3 \ . l 35"").., 

2 D q :t_ ~5 ).._ 2 \ .. o () ~5~ 2 \ . ' 350 

1 I . 2.o '?>~U 1 0 -4'l 351- 1 \.-2- ~S-6 

C:> 5 \ ?::> "3 L-\ q tr\ 
5 \ . 2- L.:, su f 5 \ '0 '?:J s-r 

4 \ .. \ ·3s1 4 I, I 'bS\ 4 /{)~~ ~52-

3 O/o~ 35 1 3 11), ~(p 3S'l 3 a ,to5 35\ 
2 0.1 )_ Q.50 2 C) , f:>L\ ~5) 2 0 -10 ~so 
1 0 . -1~ :;:; 0 1 (9 i 3"3> 355 1 \ , I 0 7;,'{q_ 

Heated Line Temp. ° F 

Chiller Temp_ ° C 
MOISTURE DATA FOR TEST RUNS 2 THROUGH --

METER ID· 6-WCS METER Yd· 0 997 
Dry Gas Meter lmpinger raata 

Time Volume Delta H Tm (in) T~ (out) T;mp Vacuum No. Material End Wt Start Wt. Diff. 
~ 

~\<; 7Ji:£ ,).to \ .o 'Z> 2> $ '6 s °\ ~ . #1 3% H202 XS',.'--/ )u'i. > 
ifc5o ;l. q ~ C>l.X) \ 0 Q)'?:> "'B le St ~ .o #2. 3% Hi02 1az V. I ~ !?1- .·<) 

d'<\.\ s 3o 1 . tooo \·O 'a~ <6~ S"\ °2>D #3 Empty r;; !?. I f~lbtel 
1,0oo °6\o .L\SO L .o ~l co ·1 5 '1 ~-u #4 Silica Gel 9~,3 0G7~ 
\O\S ·~ I CO ,C~ <.V Total Line rinse 50 

Pre-Test Leak Check~u.Z>)CFM @l S' in. Hg., Post-Test Leak Check:W .a!l~ CFM@ 1:S: in. Hg 

Date of last revision 11 /13/08 
DS834026 

Master Document Storage\Forms\Datasheets\Field Datashe~-" · 



C./. tt-'1 
FLUE GAS VELOCITY AND MOISTURE DATAAND WORKSHEET 

CLIENT: Desert View Power LOCATION/UNIT: Ur.:· 
--~-=-'-~~-~~~~~-

PERFORMED BY: __ Rik Dupont TEST DATE: 3- 1 -2016 
BAR. PRESSURE: _______ TC READOUT ID:~6'--W~C"""'S ________ _ 
OP INDICATOR ID: 6-WCS TC ID: #- 38 
DP INDICATOR TYPE: 0-10" Mano. PITOT TUBE ID: # 38 Cp:_~0"""". 8-'-4 __ _ 
ZERO: \..-- LEVEL: ~ LEAK CHECK PRE- v-- POST- v---'----

Run#: .::\ Ps: 4-,Sj 

Start: \o ?d Stop: \.\ ~ \ 

Sample 
Vet. Head 

Sample 
Vel. Head 

Sample 
Vel. Head 

Point 
in. H20 Temp,°F 

Point 
in. H20 Temp,°F 

Point 
in. H20 Temp, °F 

A 5 l. .o 3 ~--.::> c 5 OrSL ·-±75 L/ E 5 ., , . I 391 
4 O~lP ~5? 4 c'.>.~.; 55S 4 \ '0 3:..:::,_$ 

3 (!) .00 °0S? 3 Q ,<?;. 0 5 ss- 3 \ .o ~'::::.~ 

2 oqo ~ S.'-\ 2 o?i o 3s~ 2 I ..::> ·1~~ 

1 \ - 0 ~:;-3 1 D -~£\ ss~ 1 I. I '7~) 

13>'' 5 \ , \ 3St D 5 L I 3S5" i.-- 5 \ . \ 353 
4 \ -U :S S3- 4 \ .o 6:;~ 4 0 _9 \ 694 
3 0 q '-:) sS'-\ 3 

0 °' \ 35'5 3 D. C0<6 3::-9-\ 
2 ('.) • c.o u 35L\ 2 6 -CO~ ~SL-I 2 0-~! 3sc.\ 
1 C:tlD ?--. ~sci 1 O· 'b').._ 353 1 0 )9 1 ~s:~ 

II { 
aJ-..1..\ 

Heated Line Temp. ° F 

Chiller Temp. ° C 
-

MOISTURE DATA FOR TEST RUNS 'O THROUGH --
METER ID· 6-WCS METER Yd: 0.997 

Dry Gas Meter lmpinger Data 
Time Volume Delta H Tm (in) Tm (out) T ;mp Vacuum No. Material End Wt. Start Wt. Diff. 

103 \ ?:> 'q. CCl:O \0 00 $1 54 ~-0 #1 3% H202 ~gt/t, 7'fl- (.) 

\ O'-\ Jc 33\ ,00\J \ -0 co°\ coco 5'0 3 -u #2. 3% H20i ~/ ')a.J c; 

\I 0\ ~~ ~()'.) \ ·D q "J C\\ sq 3-o #3 Empty Gss.? 6J L. 7 
\ \\ (p 3L\S. llb \ · D ~Ll °I;)_ lbll s -.) #4 Silica Gel 9'1./l/3 7 (,7. 6 

\ \ ~\ 3.S3Jt~ Total Line rinse 50 

Pre-Test Leak ChecklOa.>--> CFM@ \ 5 in. Hg., Post-Test Leak Check: «::.?.CV;) CFM@ LS- in. Hg 

Date of last revision 11 /13/08 
DS834026 
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CLIENT: Desert View Power LOCATION/UNIT: Unit / 
PER~RMED BY: __ Rik Dupont TEST DATE: ___ 3 _________ 1_,, ....... _2-0-1_6 ____ _ 

BAR-,,RESSURE: _______ TC READOUT ID: ___ 6---'-w-'-c ___ s ___________ _ 
DP INDlCATOR ID: 6-WCS TC ID: #- 38 
DP INDICATOR TYPE: 0-10" Mano. PITOT TUBE ID: # 38 Cp:_~0-=. 8;....;.4 __ _ 
ZERO: .c- LEVEL: LEAK CHECK PRE- 7 POST-_L--__ _ 

Run#: 4-- Ps: ...- ,s L-\ 

Start: i 1'1 J Stop: \.i,\ ] 

Sample 
Vel. Head 

Sample 
Vel. Head 

Sample 
Vel. Head 

Point 
in. H20 Temp,°F 

Point 
in. H20 Temp,°F 

Point 
in. H20 Temp, °F 

"" 5 
'O~\ ·353 c. 5 \ .o 3~(., - 5 ~ 2.._ '2.,S\ _.. 

4 e . Q,J._ '3.S~ 4 c:~2 ~55 4 l \ 35<; 
3 0 . 00 '?:> $"~ 3 o ... <t,o 3>ss 3 \ ·O ?>5'S 
2 oqo ~SC\ 2 () Ro 3S-tp 2 I L\ 3SS 
1 \ \ 0 ~5 \ 1 () ,~?- 3S-G 1 \. 2 ~.:)Co 

,~ 

~- 5 \ · \ 0 3S3 b 5 ).2.. '3~~ r- 5 o.95 35~ 
4 \ . oc) 6~y 4 \ \ 'SSS 4 o.~ ~_s-(, 

3 0.To <, "5$' 3 o .~o 35 <r-- 3 0/t3 '.3>5 <.,.:. 

2 D-<e .::;- 39-1 2 19 . '££; 35c., 2 () '1 5 35<r 
1 a.15 ~S?:> 1 0 1 S- 5':> s 1 l DO 35<;" 

Heat~ Line Temp. ° F 
Ctnlfer Temp. ° C . ' MOISTURE DATA FOR TEST RUNS _:l......___ THROUGH __ 

METER ID: 6-WCS METER Yd: 0.997 
Dry Gas Meter lmpinger Data 

Time Volume Delta H Tm (in) Tm (out) T ;mp Vacuum No . Material . End Wt. Start Wt. Diff. 

\)l.{1 . -3 ~ l{ . '?A'. :(.~ C\~ C\~ 'l9D lRu #1 3% H202 ~d/.9 &°Jlf. () 
\ (.o)_ ; 1.o1, J-SS ~-s ~(p C,y ~o f.o_ 0 #2 3% H202 Z;lt, 0 72-'?. · "I 
\ 1-.\ \ 3Zb, 6CJD #3 Empty 6/63 6 /<:;,g 

#4 Silica Gel 9)?.,~ I/ ~n;;; 
~ Total Line rinse 50 

::'f. -Pre-Test Leak Check.~oc:s CFM@ I S..- m. Hg., Post-Test Leak Check. lo "'-'::. CFM@ 1 < m. Hg 

Date of last revision 11/13/08 

-

DS834026 
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LUE GAS VELOCITY AND MOISTURE DATA AND WORKSHEET 

CLIENT: Desert View Power LOCATION/UNll : Unit 
---~-----------

PERRO RM ED BY: __ Rik Dupont TEST DATE: 3- 1 -2016 
BAR, PRESSURE: TC READOUT ID:----=6----'-W--=-C=-S=----------
DP l·~DICATOR ID-: -6--W-C_S ____ TC ID: #- 38 

OP l~DICATOR 'TYPE: 0-10" Mano. PITOT TUBE ID: # 38 . Cp: 0.84 
ZERd: ~ LEVEL: LEAK CHECK PR-E--~~-7----,,,.-~posT- ~ 

.... 
Run#; ~ ~~: f) ,SLj 

Start: '2.. 30 Stop: \sou . ' 
Sample 

Vel. Head 
Sample 

Vel. Head 
Sample 

Vel. Head 

Point 
in. H20 Temp,°F 

Point 
in. H20 Temp,°F 

Point 
in. H20 Temp, °F 

A 5 \ ' ('.) ~sq (_ 5 \ . 0 ?:,5l> E s \ . \ 3.St:O 
4 '#J-tlHA-3 ~~~ 4 0-02- 36~ 4 \ (_) "?:>S"<p 

3 o . ~s-- ::,sq 3 0-CSZ- 3.Sl 3 ~ - 0 :S'.:>b 
2 \' 0 3S0 ' 2 C c~ I ?:>~7 2 \ . \ 3:;9 
1 1.0 3s9 1 © -'1 (? ~Ct 1 \ ' l ::,S1' 

6 5 \ ' '2_ ~SG D s \ 1._ 3Sf6 .r--- 5 () .C\ '6 2>S~ 
4 \ \ ~SI 4 \ ' 0 "3S8 4 0.-'95 6S~ 
3 \-0 -~>G 3 0-<0S- ~S) 3 O-BC\ 3SC6 
2 ~,1 \ ~(p 2 O-<b" '3:,S 1 2 D/1°! ?:>5~ 
1 fk10 ~s.S ii 1 0 -1') ~~1 1 O · ~ ) ~l 

' 
' • 

.. r~1 \ . 
~-~~ I ~ 

.. 

H.eated Line Temp. ° F 60.it~ ., 

Chiller Temp. ° C ' " " 
MOIST DATA FOR TEST RUNS ~ THROUGH 

METER ID: 6-W METER Yd: 0.997 

DH 1 Gfi-Meter lmpinger Data 
Time Volume pelta H Tm (in) Tm (out) T imp Vacuum No. Material End Wt. Start Jit. Diff. 

~;; ,;-:. 

\ "l...,"°"!>O ~\.~Q ;z,~ I (\lo °' '--\ l.,O 5 .0 #1 3% H202 1/91/0 ~<7~')'/ i7 'J .......- ,, ... ~ 

\.24 S' -~q'-\,~S< ~ - ') \ <t<Q 'l ~ 5°l 5·0 #2 3% H202 1)-//, 0 ~ns ·s-
\3 oU 401.<bDD #3 Empty 1;,::~3 fo.sJ.d 

#4 Silica Gel 19 . .::;-09 9{/C/;3 
Total Line rinse 50 

-· ,..,-Pre-Test Leak Checkt-o..ro5CFM@ ) """':> m. Hg., Post-Test Leak Check:<.o..£0:;" Cf'."M@ 1 '> m. Hg 

Date of last revision 11/13/08 
DS834026 
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FLUE GAS VELOCITY AND MOISTURE DATA AND WORKSHEET 

CLIENT: Desert View Power LOCATION/UNIT: Unl~ · 
---~""-----------PERFORMED BY: __ Rik Dupont TEST DATE: 3- 1 -2016 

BAR. PRESSURE: ________ TC READOUT ID :---'6'---W~C'-"S~--------
OP INDICATOR ID: 6-WCS TC ID: #- 38 
DP INDICATOR TYPE: 0-10" Mano. PITOT TUBE ID: # 38 Cp: 0.84 
ZERO: ~ LEVEL: v LEAK CHECK PRE- V POS-T--~-~---

Run#: ~ Ps: 't' .St-j 

Start: \ ~\ .) Stop: r~~ 

Sample 
Vel. Head 

Sample 
Vel. Head 

Sample 
Vel. Head 

Point 
in. HzO Temp,°F 

Point 
in. H20 Temp,°F 

Point 
in. HzO T~F 

r;i.. 5 \_,b 35~ "' 5 D-ecrG s'51o I? 5 ~ -\ 351 ~ 

4 0 ~) ~too 4 0,ip,o 3~ 4 \, 0 :,.;<o 
3 D ·COJ-- 3Co() 3 ('.) -<!6·~ 355 3 L·\ 'jSt) 
2 0 .q~ ~sq 2 o~o ~sea 2 \, ~ 35'8' 
1 '\ ,0 ~(c;() 1 o;:\~ :,55 1 \ -01 3'9ll 

~ 5 \10 ~Sb .D 5 \ J \ ~s-1 \:- 5 \ ' \ ?LP<? 
4 \ \ ~55 4 (0 -~9 s~ 4 o.rac o~vi 

3 0-£,' tf5(o 3 O,~q ?5'1 3 O.<h:~ ~5q 

2 D,."UJC 35) 2 o .<e>~ ~Cto 2 0 ,°\ \ ·~s6t 

1 0 -1 ~ ?:>5S 1 o.i,q ~5~ 1 0 ?\ 0 ~~8 

.... 
I 

Heated Line Temp. ° F ~00 

Chiller Temp. ° C ~ \ -0 
MOISTURE DATA FOR TEST RUNS !ti THROUGH --

METER ID· 6-WCS METER Yd: m997 
Dry Gas Meter lmpinger Data 

Time Volume Delta H Tm (in) Tm (out) T 1mp Vacuum No. Mafj!rial End Wt~ Start Wt. Diff. 

1615°' L{cfOrlCC .;(, 5"' C\<1 q0 ~o ~.o #1 3%:H202 ~ 19.5 .>o9.> 
to?>6 '-1J-i:1ow J .:.., C\C\ C\ '2i l., b (_p. (J 

tf2 !3% HzOi 6/ '5° 6:;3tfi 
I °3>L\ S' !..\~5. (o?:( #3 Empty !0;{.,d ~n/fJ 15 

"#4 Silica Gel 99l/.) 9~<CS 
Total Line rinse 50 

r "' Pre-Test Leak Check!'.'.-o.()'.))CFM@ '~ m. Hg., Post-Test Leak Check.~ CFM@ t \ m. Hg 
D,O\ D 

Date of last revision 11/13/08 
DS834026 
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FLUE GAS VELOCITY AND MOISTURE DATA AND WORKSHEET 

CLIENT: Desert View Power LOCATION/UNIT: Um• · -----"-'---------PERFORMED BY: __ Rik Dupont TEST DATE: 3- 1 -2016 
BAR. PRESSURE: _______ TC READOUT ID:--=6---=-W'-'-C=-S=----------
DP INDICATOR ID: 6-WCS TC ID: #- 38 
DP INDICATOR TYPE: 0-10" Mano. PITOT TUBE ID: # 38 Cp:_~0~.8_4 __ _ 
ZERO: ~LEVEL: ~ LEAK CHECK PRE- ...- POST- ---"---------

Run#: / Ps: t .s~ 

Start: l~s Stop: i'-\ SS 
Sample 

Vel. Head 
Sample 

Vel. Head 
Sample 

Vel. Head 

Point 
in. H20 Temp,°F 

Point 
in. HzO Temp,°F 

Point 
in. HzO Temp, °F 

(\ 5 \. 0 '1, '<)ct c 5 \ .. 0 SW e-s \ "\ ?:,iao 
4 o.L03 '?;,(., 0 4 b.B3 ~~o 4 \ .() 31oo 
3 0 ,<!(; '1-- ~o 3 ©~0 35'0 3 \,'2_ ~51 
2 OP\~ 3vr 2 O ·B ".) .3>~~ 2 \ -\ 351 
1 \ . \ 0 o{~O 1 0 '10 ~~<3 1 t 0 '?:> 5'r3 

~ 5 \;\ 0 ~~ ~ 5 \,,;)__[) SS:-1' p-- 5 \. r o '3'S"~ 
4 O.'l l 6S<t:. 4 \ .()0 3SC! 4 o-'05 3~""16 

3 () J·1 ~ ~9& 3 D :iO 551 3 0-~3 3S''O 
2 (9 r1< ~(pO 2 O.°o'3 3,(,.0 2 CJ}10 ~5~ 
1 v ~ 1 '°).._ 3~0 1 0.0 <;" 3Slj 1 \ . ou 30D 

Heated Line Temp. ° F 300 . ., . 
Chiller Temp. °C ..... \ .u 

MOISTURE DATA FOR TEST RUNS ] THROUGH __ 
METER ID· 6-WCS METER Yd· 0 997 

Dry Gas Meter lmpinger Data 
Time Volume Delta H Tm (in) Tm (out) T;mp Vacuum No. Material End Wt. Start Wt. Diff. 

'*~5' '--\; l\} ,SS-(. ~.~ ~°t \°t SC\ ~ .o #1 3% Hz02 155~.9 l/o95.lf 
~ 1.-.\ L\O Lt s-5,~c J_ s S<O C\l s0 s .o #2 3% H202 1/3/0 ws:.o 
\ L.\5~ '"'-)(j\ .';)!;O #3 Empty r:;_'5'.:?, ~ th"?), L/ 

#4 Silica Gel '253.7 f).':)(l '9 
Total Line rinse 50 

Pre-Test Leak Check(O.o6CFM@ l:L in. Hg., Post-Test Leak Check: l.LJ.cos-CFM@ I<, in. Hg 

Date of last revision 11/13/08 
DS834026 
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FLUE GAS VELOCITY AND MOISTURE DATA AND WORKSHEET 

CLIENT: Desert View Power LOCATION/UNIT: un: 
PERFORMED BY: __ Rik Dupont TEST DATE: 3- 1 -201 6 
BAR. PRESSURE: TC READOUT ID: 6-WCS 
DP INDICATOR ID: 6-WCS TC ID: #- 38 
DP INDICATOR TYPE: 0-10" Mano. PITOT TUBE ID: #38 Cp: 0.84 
ZERO: '\...-LEVEL: 

,,_...... 
LEAK CHECK PRE- ~ POST- -

Run#: cg Ps: ~.s~ 

Start: ~so~ Stop: I CS~Q: 

Sample 
Vel. Head 

Sample 
Vel. Head 

Sample 
Vel. Head 

Point 
in. H20 Temp,°F 

Point 
in. H20 Temp,°F 

Point 
in. H20 Temp, °F 

~ 5 \ ~ 0 ~S''b c.. 5 \I 0 351 ~ 5 \ .o 3S4 
4 o,'ci°u 35'1 4 o.'05 354 4 \ .o 3>54 
3 o .ro·1 Z>59 3 l9 .0.2_ 3 ':> G\ 3 .. ~en 2>50 
2 D ,L.\ C9 35'0 2 o .Oio -~c.o 2 I ' ~ 3Cao 
1 \. \ 0 ;~ 1 l .('.) 0 '3~o 1 \.. 0 'l (Oh 

() 5 \ I :2._o 3 51 D 5 I .. \ 6(..o v s o.<;~ 35<,,, 
4 \ , oo ~5R 4 \ 0 2><.. ~ 4 o.,,9-J( ~sec, 

3 a.CO&- s5<3 3 ( 'O"l ss~ 3 ('), 9<; 351 
2 0 .10 351 2 0.<63 ~96 2 0/01 357 
1 o,1s- ~S'O 1 0 Yb() ~sl 1 l · ov 3S0 

t . 

Heated Line Temp. ° F '3,oO 

Chiller Temp. ° C -1 J .i' 
MOISTURE DATA FOR TEST RUNS THROUGH - - --

METER ID· 6-WCS METER Yd· 0 997 
Dry Gas Meter lmpinger Data 

Time Volume Delta H Tm (in) Tm (out) T ;mp Vacuum No. Material End Wt. Start Wt. Diff. 

\50~ L\lD.,2\Q ~·~ 4S qg- \....e () ~o #1 3% H202 g1.~.l/ ~Lid.:> 
\~:2.tf L\ '03. :Zro ~ .-:;- q~ '1~ ~o f.o .D #2 3% H202 ·,.,!779 r,:;v.s 
t33q vl:l\S·~ #3 Empty 01{,d 1;:; ;S:o. 

#4 Silica Gel /()0/g '.7 9V. ,') 
Total Line rinse 50 

Pre-Test Leak Check~CFM@ t <" in. Hg., Post-Test Leak Check:<.o·-'u'.> CFM@ ) s: in. Hg 

De/fa/j. ... °"""""-......--
Date of last revision 11/13/08 

0 8834026 
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FLUE GAS VELOCITY AND MOISTURE DATA AND WORKSHEET 

CLIENT: Desert View Power LOCATION/UNIT: ___ ...;::;U..:..:.n=it--'1'--------
PERFORMED BY: __ Rik Dupont TEST DATE: 3- 1 -2016 
BAR. PRESSURE: _______ TC READOUT ID :~6--W~C~S ________ _ 
DP INDICATOR ID: 6-WCS TC ID: #- 38 
DP INDICATOR TYPE: 0-10" Mano. PITOT TUBE ID: # 38 Cp: __ 0_.8_4 __ _ 
ZERO: . LEVEL: v LEAK CHECK PRE- v POST- ..------

Run#: 9 Ps: ~5'1 

Start: 1 ss~ Stop: i~>.~ 

Sample 
Vel. Head 

S~!llple 
Vel. Head 

Sample 
Vel. Head 

Point 
in. H20 Temp,°F 

Point 
in . H20 Temp,°F 

Point 
in. H20 Temp, °F 

A.. 5 o,q<;' ~sg C- 5 0.~o 'SS~ 8 5 \ .to 3c:;;f>1 
4 c.re::L "!6~ 4 o.co0 ::is~ 4 \.no 35[5 
3 (9,<p,~ 3sct 3 Q,2>o 'SSl 3 l ·I 0 '65'1 
2 I!) /1 ~ 3~ 2 D-Cbt) 3,S/ 2 \ . (0 3S9 
1 \ ·O 3<.oo 1 o:=y~ 5S"(~ 1 t. DO 65"7 

~ 5 \. :;;._o 3'5~ D 5 I . \ c -ss-1 ~5 \ •O ?::,e;-b 
4 \ 1\ 0 ~59! 4 \ , \ 0 ·~~l 4 @fl,<. 2:,5/ 
3 t>,COD oS'i 3 () ."l q is-z;-, 3 (0-~ ~51 
2 CJ •. ~, 8 ~SI 2 o-[o3 26(p 2 V.-'14 3SB 
1 0,ld-, '<-51 1 b ,1£; 3S-~ 1 \. ·\O -:>s~ 

i 

J 

Heated Line Temp. ° F 3tv ,..J,. " 
Chiller Temp. °C ~ \ v i ~:-:J 

MOISTURE DATA FOR TEST RUNS \ THROUGH -

METER ID· 6-WCS METER Yd: 0.997 
Dry Gas Meter lmpinger Data 

Time Volume Delta H Tm (in) Tm (out) T ;mp Vacuum No. Material End Wt. Start Wt. Diff. 

\S'So L.\<iC, .CKo :<·-5 s. ~ °' \~ ~o :5.o #1 3% H202 81 t:; . ') 1~9'3 7 
lGOQ, 5 \()v{c\() ::< ~.s C\ '1 C\ 5' 5C) SD #2 3% H202 -rz.~o /).:;?/..$ 

\1_117 SJ3, \.2.0 #3 Empty ,) J l/ lt ~S'/. 0 
#4 Silica Gel 0(,~'- L( 9-58' .9 

Total Line rinse 50 

Pre-Test Leak Check:<:.o . .x>;,-CFM@ \ s- m. Hg., Post-Test Leak Check: Lo.v.:.::s-CFM@ 1 5 in. Hg 

Date of last revis ion 11/1 3/08 
DS834026 
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Nozzle# Date 
29 1/6/15 
55 1/6/15 

DELTA AIR QUALITY SERVICES 
NOZZLE CALIBRATION LOG 

Performed By D1 D2 03 
SS 0.242 0.244 0.243 
SS 0.246 0.245 0.246 

C.1.4-11 

Average Dn Status 
0.243 
0.246 



Appendix C.1.5 Unit 1 Hydrocarbon Data 

R1413543 C-7 



Client/Facility: 

SCAQMD METHOD 25.3 
EVACUATED CANISTER SAMPLING DATA 

Desert View Power Date: 3-1-2016 ---=---'--=-'---=---------
Unit/Location: Unit 1 stack breaching Performed By: __ _,R_:..:i.:..:.k-=D-=:u=po=n.;..:;t ___ _ 

Probe Material ___ s_s _______ Probe Length ___ 4' ______ _ 

Connecting Tubing Material-"T-"'e"'"'"flo=n-'--__ Connecting Tubing Length_-'-12~"----

Barometric Pressure 1 o c 7 Ambient Temperature __ 7-""-------

Test No. 1A-VOC-U1 1B-VOC-U1 
Vial ID D30 D31 J 

Canister ID 00139 00288 
Time Vacuum Time Vacuum Time Vacuum 

Pre-Test Leak Start 
Check 8~1 7._) 6?.. r ( / 

Pre-Test Leak Stop l<.J -Z.1 Check 8- 1 I fJ 7 I 
Sample Start "\. Z) \\ 
Collection u'\ i o ·'SD OC\. ~ 0 '2 

)) \\ ;(Q 
ll 

Dl\ J.S' Oc\J-) 

O'\ t..\U \ i~ CJC1L\O \ s-'(. 

<!>°t s 5 
~~ 

\ ;)._ Ji<-

~'a t9 Q,s~ iO '' 
Sample Stop 

\l>d) 
\ 0l\.. oqs;-0 \ D '' Collection 

Post -Test Leak Start 
Check / .J 0) ·/ f...;J ·s c 
Post-Test Leak Stop ,.,.... 7 Check I .> l ) I JI \ _.. c 
Line Rinse 
Volume 

Comments: - -------------------------

Rev. 2127196 



Appendix C.1.6 Unit 1 Plant Data 

R1413543 C-8 



CeDAR 1-Minute Data 

Timestamp 
3/1/2016 8:01 
3/1/2016 8:02 
3/1/2016 8:03 
3/1/2016 8:04 
3/1 /2016 8:05 
3/1/2016 8:06 
3/1/2016 8:07 
3/1/2016 8:08 
3/1/2016 8:09 
3/1/2016 8:10 
3/1/2016 8: 11 
3/1/2016 8:12 
3/1/2016 8:13 
3/1/2016 8:14 
3/1/2016 8:15 
3/1/2016 8:16 
3/1/2016 8:17 
3/1/2016 8:18 
3/1/2016 8:19 
3/1/2016 8:20 
3/1/2016 8:21 
3/1/2016 8:22 
3/1/2016 8:23 
3/1/2016 8:24 
3/1/2016 8:25 
3/1/2016 8:26 
3/1 /2016 8:27 
3/1 /2016 8:28 
3/1/2016 8:29 
3/1/2016 8:30 
3/1/2016 8:31 
3/1/2016 8:32 
3/1/2016 8:33 
3/1/2016 8:34 
3/1/2016 8:35 
3/1/2016 8:36 
3/1/2016 8:37 
3/1/2016 8:38 
3/1/2016 8:39 
3/1/2016 8:40 
3/1/2016 8:41 
3/1/2016 8:42 
3/1/2016 8:43 
3/1/2016 8:44 
3/112016 8:45 
3/1/2016 8:46 
3/1/2016 8:47 
3/1/2016 8:48 
3/1/2016 8:49 
3/1/2016 8:50 
3/1/2016 8:51 
3/1/2016 8:52 
3/1/2016 8:53 
3/1/2016 8:54 
3/1/2016 8:55 
3/1/2016 8:56 
3/1/2016 8:57 
3/1/2016 8:58 
3/1/2016 8:59 
3/1/2016 9:00 

(Boiler 1) NOx 
(Boiler 1) NOx ppm @3% 02 1-
ppm 1-Min Min 

40.44 61 .09 
42.25 64.86 
41 .13 63.2 

37.5 58.88 
45.88 
50.43 
49.09 
39.78 

33.9 
32.61 
40.08 
40.88 
39.47 
45.23 
50.11 
48.83 
42.09 
46.19 
45.53 
42.98 
34.65 
37.68 
34.99 
35.84 
44.72 

50.5 
46.9 

46.77 
45.14 
39.02 
42.23 
44.37 
46.79 
52.36 
40.79 
42.42 
49.91 
50.88 
36.39 
27.73 
27.53 
39.61 
45.89 
44.62 
33.37 
39.45 
41.42 
43.17 
42.22 
40.36 
40.48 
42.66 
48.68 
52.58 
57.7 

49.29 
43.79 
38.37 
47.89 
43.22 

69.25 
74.85 
73.47 
63.01 
53.23 
52.21 
61 .06 
63.41 
61 .92 
68.09 
74.81 

73.7 
63.9 

68.33 
66.86 
64.54 
54.99 
58.19 
56.48 
58.64 

68.3 
76.87 
70.13 
69.94 
67.9 

60.47 
62.84 
66.08 
68.99 

77.2 
62.19 
63.12 
69.25 
73.75 

58 
45.66 
45.13 
60.19 

68.8 
70.62 
54.01 
59.64 
62.67 
66.62 
65.26 
63.48 
64.81 
64.28 
72.25 
76.77 

83.7 
73.96 
66.15 
59.57 
69.98 
64.04 

(Boiler 1) NOx (Boiler 1) S02 
lb/hr 1-Min Avg ppm 1-Min 

18.67 
25.56 
24.73 
22.09 
28.26 
31.47 
29.88 
23.01 
20.07 

19.1 
24.66 
24.55 
23.59 
28.16 

31.4 
30.04 
25.63 
29.01 
28.65 
25.82 
19.86 
22.33 
19.85 
20.49 
27.59 
31.28 
29.17 
28.82 
27.43 
23.13 
26.37 
27.31 
29.13 

32.3 
24.27 
26.28 
33.33 

31 .3 
20.05 
15.11 
15.39 
24.13 

28.2 
25.83 
19.23 
24.57 
25.48 
25.89 
25.08 
23.63 
23.45 
26.59 
30.63 
33.45 
36.76 
29.78 

26.3 
22.59 
30.11 
26.45 

7.9 
8 .28 
7.72 
7.11 
8 .52 

9 
9.14 
7.55 

6 .6 
6.4 

7.82 
7.62 
7.02 
8.28 
9.44 
9.05 
8 .03 

9.3 
9.71 
9.03 

7 
7.57 
6.59 
6.15 
8.02 
8 .65 
8 .06 
9.11 
8 .58 
7.74 
8 .97 
9.43 

10.09 
11 .6 
9.57 
10.1 

13.42 
12.44 
8.56 
6.94 
7.19 
9.39 

10.35 
9.01 
6.55 
8.35 

8 .6 
8.54 
8.38 
8.29 

8 .3 
9.24 

10.62 
11 .15 
12.54 
10.85 

9.85 
8.97 
11 .6 

11 .06 

(Boiler 1) S02 
ppm@3% 021-
Min 

(Boiler 1) 
(Boiler 1) S02 co ppm 1-
lb/hr 1-Min Avg Min 

(Boiler 1) CO 
ppm@3% 021 
Min 

11 .93 5.07 0 15.11 <56> 
12.71 
11 .86 
11 .16 
12.86 
13.36 
13.68 
11 .96 
10.36 
10.25 
11 .91 
11 .82 
11 .01 
12.47 
14.09 
13.66 
12.19 
13.76 
14.26 
13.56 
11 .11 
11 .69 
10.64 
10.06 
12.25 
13.17 
12.05 
13.62 
12.91 

12 
13.35 
14.04 
14.88 

17.1 
14.59 
15.03 
18.62 
18.03 
13.64 
11 .43 
11 .79 
14.27 
15.52 
14.26 

10.6 
12.62 
13.01 
13.18 
12.95 
13.04 
13.29 
13.92 
15.76 
16.28 
18.19 
16.28 
14.88 
13.93 
16.95 
16.39 

6.97 0 15.35 <56> 
6.46 0 15.36 <56> 
5.83 0 15.70 <56> 

7.3 0 15.09 <56> 
7.81 0 14.84 <56> 
7.74 0 14.97 <56> 
6.08 0 15.84 <56> 
5.44 0 15.70 <56> 
5.22 0 16.01 <56> 
6.69 0 15.23 <56> 
6.37 0 15.51 <56> 
5.84 0 15.69 <56> 
7.17 0 15.05 <56> 
8.23 0 14.93 <56> 
7.75 0 15.09 <56> 

6.8 0 15.18 <56> 
8.13 0 14.79 <56> 

8.5 0 14.68 <56> 
7.55 0 15.02 <56> 
5.58 0 15.87 <56> 
6.24 0 15.44 <56> 

5.2 0 16.14 <56> 
4.89 0 16.36 <56> 
6.88 0 15.27 <56> 
7.45 0 15.22 <56> 
6.98 0 14.95 <56> 
7.81 0 14.95 <56> 
7.25 0 15.04 <56> 
6.38 0 15.50 <56> 
7.79 0 14.88 <56> 
8.07 0 14.89 <56> 
8.74 0 14.74 <56> 
9.96 0 14.74 <56> 
7.92 0 15.25 <56> 
8.71 0 14.88 <56> 

12.47 0 13.88 <56> 
10.65 0 14.49 <56> 

6.56 0 15.94 <56> 
5.26 0 16.47 <56> 
5.59 0 16.39 <56> 
7.96 0 15.20 <56> 
8.85 0 14.99 <56> 
7.26 0 15.83 <56> 
5.25 0 16.18 <56> 
7.23 0 15.12 <56> 
7.36 0 15.13 <56> 
7.13 0 15.43 <56> 
6.93 0 15.46 <56> 
6.75 0 15.73 <56> 
6.69 0 16.01 <56> 
8.01 0 15.07 <56> 

9.3 0 14.84 <56> 
9.87 0 14.60 <56> 

11 .12 0 14.51 <56> 
9.12 0 15.00 <56> 
8.23 0 15.11 <56> 
7.35 0 15.52 <56> 

10.15 0 14.61 <56> 
9.42 0 14 .82 <56> 

(Boiler 1) 
(Boiler 1) CO C02% 1-

(Boiler 1) Stack Flow Calculated 
02% 1- kdscf/hr 1- CO@ 3% Calculated 

lb/hr 1-Min Min 
2.81 <56> 
3.68 <56> 
3.66 <56> 
3.59 <56> 
3.75 <56> 
3.80 <56> 
3.70 <56> 
3.52 <56> 
3.60 <56> 
3.57 <56> 
3.75 <56> 
3.66 <56> 
3.64 <56> 
3.79 <56> 
3.81 <56> 
3.74 <56> 
3.71 <56> 
3.82 <56> 
3.83 <56> 
3.66 <56> 
3.49 <56> 
3.61 <56> 
3.45 <56> 
3.48 <56> 
3.76 <56> 
3.77 <56> 
3.79 <56> 
3.75 <56> 
3.70 <56> 
3.61 <56> 
3.80 <56> 
3.75 <56> 
3.79 <56> 
3.75 <56> 
3.62 <56> 
3.77 <56> 
4.06 <56> 
3.74 <56> 
3.35 <56> 
3.32 <56> 
3.40 <56> 
3.71 <56> 
3.74 <56> 
3.52 <56> 
3.51 <56> 
3.79 <56> 
3.74 <56> 
3.65 <56> 
3.62 <56> 
3.56 <56> 
3.53 <56> 
3.79 <56> 
3.83 <56> 
3.87 <56> 
3.88 <56> 
3.68 <56> 
3.66 <56> 
3.58 <56> 
3.83 <56> 
3.73 <56> 

Min Min 02 CO lb/hr 
11 .75 9.05 3866 0.00 0.00 
11.56 9.24 5067 0 00 0.00 
11.54 9.25 5036 0.00 0.00 
11.32 9.5 4934 0.00 0.00 
11 .76 9.04 5159 0.00 0.00 
11.96 
11.86 
11.21 
11 .35 

11 .1 
11.68 
11.44 
11.33 
11.81 
11.88 
11.74 
11.71 
11.99 
12.06 
11.79 
11 .22 
11.47 
11.03 

10.9 
11 .63 
11.65 
11.88 
11 .84 
11 .78 
11.45 
11.94 

11.9 
12.05 
11.99 
11.68 
11.94 
12.78 

12.2 
11.16 
10.83 

10.9 
11 .71 
11.84 
11.22 
11.03 
11.75 
11.75 

11 .5 
11.51 
11 .32 
11 .12 
11.82 
11.95 
12.16 

12.2 
11 .82 
11.74 
11 .47 
12.12 
11 .96 

8.84 
8.94 

9.6 
9.5 

9.72 
9.15 
9.36 
9.49 
9.01 
8.91 
9.04 
9.11 

8 .8 
8 .71 
8.98 
9.62 
9.31 
9.81 
9.96 
9.18 
9.14 
8.93 
8.93 

9 
9.35 
8.87 
8 .88 
8 .76 
8 .76 
9.16 
8.87 

8 
8.55 
9.67 

10.03 
9.98 
9.12 
8 .96 
9.59 
9.84 
9.06 
9.07 

9.3 
9.32 
9.52 
9.72 
9.02 
8.84 
8 .64 
8.56 
8.97 
9.05 
9.37 
8.65 
8 .82 

5227 
5098 
4845 
4959 
4907 
5154 
5031 
5006 
5214 
5249 
5153 
5100 
5260 
5270 
5032 
4800 
4964 
4752 
4788 
5168 
5188 
5210 
5161 
5089 
4965 
5231 
5155 
5214 
5167 
4984 
5190 
5593 
5153 
4614 
4564 
4683 
5103 
5147 
4848 
4827 
5216 
5152 
5023 
4976 
4904 
4852 
5221 
5271 
5329 
5337 
5061 
5030 
4931 
5267 
5127 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
n"J 

d 
~I 
c I 

0'>1 

~: 
0.00 
0.00 
0.00 
0.00 



Average 42.78 65.03 25.89 8.85 13.44 7.46 0.00 11 .65 9.16 5047.03 0.00 0.00 

Flow kdscfh 5047.03 
02 %dry 9.16 
C02 %dry 11 .65 
NOx ppm dry 42.78 
NOx ppm@3%02 65.03 

NOx lb/hr 25.89 
S02 ppm dry 8.85 
S02 ppm@3%02 13.44 

S02 lb/hr 7.46 
co ppm dry 0.00 
co ppm@3% 02 0.00 

co lb/hr 0.00 

0 . 
~ 

" 0) 
I w 



CeDAR 1-Minute Data 

(Boiler 1) NOx 
Timestamp ppm 1-Min 

3/1/2016 9:16 
3/1/2016 9:17 
3/1/2016 9:18 
3/1/2016 9:19 
3/1/2016 9:20 
3/1/2016 9:21 
3/1/2016 9:22 
3/1/2016 9:23 
3/1/2016 9:24 
3/1/2016 9:25 
3/1/2016 9:26 
3/1/2016 9:27 
3/1/2016 9:28 
3/1/2016 9:29 
3/1/2016 9:30 
3/1/2016 9:31 
3/1/2016 9:32 
3/1/2016 9:33 
3/1/2016 9:34 
3/1/2016 9:35 
3/1/2016 9:36 
3/1/2016 9:37 
3/112016 9:38 
3/1/2016 9:39 
3/1/2016 9:40 
3/1/2016 9:41 
3/1/2016 9:42 
3/1/2016 9:43 
3/1/2016 9:44 
3/1/2016 9:45 
3/1/2016 9:46 
311/2016 9:47 
3/1/2016 9:48 
3/1/2016 9:49 
3/1/2016 9:50 
3/1/2016 9:51 
3/1/2016 9:52 
311/2016 9:53 
311 /2016 9:54 
311/2016 9:55 
3/1/2016 9:56 
3/1/2016 9:57 
3/1 /2016 9:58 
311/2016 9:59 

3/112016 10:00 
3/112016 10:01 
311/2016 10:02 
3/112016 10:03 
3/1/2016 10:04 
3/1/2016 10:05 
311/2016 10:06 
3/1/2016 10:07 
311/2016 10:08 
3/1/2016 10:09 
31112016 10: 10 
31112016 10:11 
3/1/2016 10:12 
3/112016 10:13 
3/1/2016 10:14 
3/112016 10:15 

53.82 
37.11 
29.09 
2916 
35.88 
43.88 
44.63 
34.06 

31 
36.21 
40.04 
49.19 
47.49 
50.3 

43.01 
47.96 

49.5 
37.38 
38.04 
35.58 
44.43 
46.16 
40.48 
37.38 
39.16 
38.13 
38.12 
41 .34 
49.81 
59.82 
56.58 
42.97 
32.91 
30.86 
35.18 
38.13 
49.62 
51 .67 
50.69 
55.09 
50.91 
42.88 
32.86 
31 .23 
30.97 
38.64 
47.04 
50.05 
45.94 
45.99 
49.51 
45.89 
41 .62 
41 .93 

43.1 
52.54 
59.77 

50.8 
25.53 
24.62 

(Boiler 1) NOx 
ppm @3% 02 1-
Min 

(Boiler 1) NOx (Boiler 1) S02 
lb/hr 1-Min Avg ppm 1-Min 

77.38 33.26 
58.47 
46.08 
46.07 
55.08 
67.02 
68.69 
55.98 
50.68 
57.06 
62.87 
74.56 
73.41 

75.6 
67.18 
69.18 
72.87 
58.13 
59.73 
54.48 
65.62 
69.09 
62.46 
57.93 
61 .65 
60.78 
60.28 

64.4 
74.49 
84.85 
81 .81 
69.17 
53.26 
50.26 
55.43 
60.35 
74.95 
78.85 
75.74 
78.95 
75.69 
67.57 
54.61 
49.12 
51.47 
59.63 
69.99 
74.53 
68.81 
68.72 
73.18 
69.44 
65.24 
64.42 
63.55 
74.64 
86.63 
77.32 
43.23 
40.14 

20 76 
16.36 
16.68 
21 .29 
26.01 
26.01 
18.68 
17.42 
21 .35 
23.9 

30.44 
28.51 
30.72 
25.41 
30.82 

30.5 
21.45 
21.85 
21 .18 
27.44 
27.89 
23.49 
21 .69 
22.45 
21 .75 
22.03 
24.48 
30.89 
39.39 
35.15 
23.68 
18.25 
17.25 
20.52 
22.36 
30.54 
31 .23 

31 .3 
35.38 
30.57 
24.06 
17.83 
18.06 
17.11 
23.39 
29.33 
31.12 
28.02 
27.95 
30.32 
26.97 
23.64 
24.67 
26.69 

33.6 
36.57 
29.04 
13.33 
13.58 

11 .24 
8 .32 
7.04 
7.03 
8 .11 
9.09 

8 .8 
6.71 
6.15 
7.01 
7.34 
8 .75 
8 .13 
8 .87 
7.66 
9.32 
9.96 
6.89 

7.4 
6.85 
8 .83 
8 .73 
6.91 
6.24 

6.1 
5.65 
5.46 
6.26 

7.5 
9.65 
8 .93 
6.67 
5.23 

5.2 
5.5 

5.66 
7.18 

6.9 
7.12 
9.08 
8.21 
7.04 

5.5 
5.68 
5.58 
6.86 
8.04 
8.82 

7.9 
8.2 

9.12 
8.55 
7.83 
8.29 
9.24 

10.94 
11.46 

9.95 
5.63 
6.29 

(Boiler 1) (Boiler 1) S02 
ppm@3% 021-
Min 

(Boiler 1) S02 CO ppm 1-
(Boiler 1) CO 
ppm@3% 02 1 
Min lb/hr 1-Min Avg Min 

16 16 9.66 
13.11 6.47 
11 .15 5.51 
11.11 5.6 
12.45 
13.88 
13.54 
11.03 
10.05 
11 .05 
11 .53 
13.26 
12.57 
13.33 
11 .96 
13.44 
14.66 
10.72 
11 .62 
10.49 
13.04 
13.07 
10.66 

9.67 
9.6 

9.01 
8.63 
9.75 

11.22 
13.69 
12.91 
10.74 

8.46 
8.47 
8 .67 
8 .96 

10.85 
10.53 
10.64 
13.01 
12.21 
11 .09 
9.14 
8 .93 
9.27 

10.59 
11 .96 
13.13 
11.83 
12.25 
13.48 
12.94 
12.27 
12.74 
13.62 
15.54 
16.61 
15. 14 
9.53 

10.25 

6.69 
7.5 

7.13 
5.12 
4.81 
5.75 

6.1 
7.53 
6.79 
7.54 

6.3 
8.33 
8.54 

5.5 
5.91 
5.67 
7.59 
7.34 
5.58 
5.04 
4.87 
4.48 
4.39 
5.16 
6.47 
8.84 
7.72 
5.11 
4.04 
4.04 
4.46 
4.62 
6.15 

5.8 
6.12 
8.1 1 
6.86 
5.49 
4.15 
4.57 
4.29 
5.78 
6.97 
7.63 

6.7 
6.93 
7.77 
6.99 
6.19 
6.79 
7.96 
9.73 
9.76 
7.91 
4.09 
4.83 

0 14.38 <56> 
0 15.76 <56> 
0 15.84 <56> 
0 15.80 <56> 
0 15.35 <56> 
0 15.27 <56> 
0 15.39 <56> 
0 16.44 <56> 
0 16.35 <56> 
0 15.76 <56> 
0 15.70 <56> 
0 15.16 <56> 
0 15.46 <56> 
0 15.03 <56> 
0 15.62 <56> 
0 14.42 <56> 
0 14.72 <56> 
0 15.55 <56> 
0 15.70 <56> 
0 15.31 <56> 
0 14.77 <56> 
0 14.97 <56> 
0 15.43 <56> 
0 15.50 <56> 
0 15.74 <56> 
0 15.94 <56> 
0 15.81 <56> 
0 15.58 <56> 
0 14.95 <56> 
0 14.18 <56> 
0 14.46 <56> 
016.10<56> 
0 16.18 <56> 
0 16.29 <56> 
0 15.76 <56> 
0 15.83 <56> 
0 15.11 <56> 
0 15.26 <56> 
0 14.94 <56> 
0 14.33 <56> 
0 14.87 <56> 
0 15.76 <56> 
0 16.62 <56> 
0 15.73 <56> 
0 16.62 <56> 
0 15.43 <56> 
0 14.88 <56> 
0 14.89 <56> 
0 14.98 <56> 
o 14.94 <56> 
0 14.78 <56> 
0 15.13 <56> 
0 15.67 <56> 
0 15.36 <56> 
0 14.74 <56> 
0 14.21 <56> 
0 14.49 <56> 
o 15.22 <56> 
0 16.93 <56> 
0 16.30 <56> 

(Boiler 1) 
(Boiler 1) CO C02% 1-
lb/hr 1-Min Min 
3.76 <56> 12.31 
3.40 <56> 11.27 
3.42 <56> 11.23 
3.48 <56> 11.27 
3.61 <56> 11 .6 
3.61 <56> 11 .62 
3.55 <56> 11 .52 
3.34 <56> 10.83 
3.42 <56> 10.89 
3.59 <56> 11 .29 
3.63 <56> 11 .34 
3.77 <56> 11 .71 
3.65 <56> 11.5 
3.72 <56> 11 .77 
3.60 <56> 11 .39 
3.91 <56> 12.3 
3.75 <56> 12 
3.49 <56> 11.44 
3.50 <56> 11.28 
3.62 <56> 11.62 
3.76 <56> 11.99 
3.68 <56> 11.82 
3.53 <56> 11.49 
3.53 <56> 11.46 
3.49 <56> 11 .26 
3.47 <56> 11.14 
3.52 <56> 11.25 
3.61 <56> 11.4 
3.78 <56> 11 .87 
4.01 <56> 12.47 
3.78 <56> 12.21 
3.35 <56> 11 
3.38 <56> 10.98 
3.40 <56> 10.9 
3.55 <56> 11 .27 
3.57 <56> 11 .23 
3.75 <56> 11 .71 
3.68 <56> 11 .6 
3. 76 <56> 11.86 
3.91 <56> 12.32 
3.66 <56> 11 .89 
3.41 <56> 11.21 
3.30 <56> 10.7 
3.52 <56> 11.29 
3.36 <56> 10.68 
3.69 <56> 11.48 
3.79 <56> 11 .91 
3.78 <56> 11.87 
3.71 <56> 11.81 
3.70 <56> 11 .85 
3.73 <56> 11 .97 
3.58 <56> 11 .69 
3.46 <56> 11.31 
3.58 <56> 11 .53 
3.77 <56> 12.02 
3.89 <56> 12.47 
3.72 <56> 12.2 
3.48 <56> 11 .56 
3.18 <56> 10.52 
3.36 <56> 10.9 

(Boiler 1) Stack Flow Calculated 
02% 1- kdscflhr 1- C0@ 3% 
Min Min 0 2 

8.45 5176 0 00 
9.54 4685 0.00 

9.6 4710 0.00 
9.57 4792 0.00 
9.24 4969 0.00 
9.18 
9.27 

10.01 
9.95 
9.54 

9.5 
9.09 
9.32 
8.99 
9.44 
8.49 
8.74 
9.39 

9.5 
9.21 
8.78 
8.94 

9.3 
9.35 
9.53 
9.67 
9.58 
9.41 
8 .93 
8.28 
8 .52 
9.78 
9.84 
9.91 
9.54 
9.59 
9.05 
9.17 
8 .92 
8.41 
8 .86 
9.54 

10.13 
9.52 

10.13 
9.3 

8.87 
8.88 
8.95 
8 .92 
8.79 
9.07 
9.48 
9.25 
8.76 

8 .3 
8.55 
9.14 

10.33 
9.92 

4964 
4881 
4594 
4706 
4939 
5000 
5184 
5029 
5115 
4949 
5382 
5161 
4806 
4812 
4987 
5174 
5060 
4861 
4861 
4802 
4778 
4841 
4961 
5195 
5515 
5203 
4615 
4645 
4683 
4885 
4911 
5156 
5062 
5172 
5379 
5030 
4699 
4544 
4843 
4628 
5071 
5222 
5208 
5108 
5090 
5129 
4923 
4757 
4928 
5186 
5357 
5125 
4788 
4373 
4621 

000 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

Calculated 
CO lblhr 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0 .(lll 

o.c 
0.C o.o 
O.~ 

O .~ 
o.b>· 
0.· I 
o.,.a::.· 
O.Ou 
0.00 
0.00 
0.00 



Average 42.39 64.81 25.26 7.64 11.69 6.33 0.00 11.54 9.25 4953.83 0.00 0.00 

Flow kdscfh 4953.83 
02 % dry 9.25 
C02 % dry 11 .54 
NOx ppm dry 42.39 
NOx ppm@3%02 64.81 

NOx lb/hr 2526 
S02 ppm dry 7.64 
S02 ppm@3%02 11 .69 

S02 lb/hr 6.33 
co ppm dry 0.00 
co ppm@3%02 000 

co lb/hr 0.00 

0 . 
...:a. . 
a> 
in 



CeDAR 1-Minute Data 

Times tamp 
3/1/2016 10:31 
3/1/2016 10:32 
3/1/2016 10:33 
3/1/2016 10:34 
3/1/2016 10:35 
3/1/2016 10:36 
3/112016 10:37 
3/1/2016 10:38 
3/1/20161 0:39 
3/1/201610:40 
3/1/2016 10:41 
3/1/2016 10:42 
3/1/2016 10:43 
3/1/2016 10:44 
3/1/2016 10:45 
3/1/2016 10:46 
3/1/2016 10:47 
3/1/2016 10:48 
3/1/2016 10:49 
3/1/2016 10:50 
3/1/2016 10:51 
3/1/2016 10:52 
3/1/2016 10:53 
3/1/2016 10:54 
3/1/2016 10:SS 
3/1/2016 10:S6 
3/1/2016 10:57 
3/1/2016 10:S8 
3/1/2016 10:59 
3/1/2016 11 :00 
3/1/2016 11 :01 
3/1/2016 11:02 
3/1/201611 :03 
3/1/201611:04 
3/1/2016 11 :OS 
3/1/2016 11 :06 
3/1/2016 11 :07 
3/1/2016 11 :08 
3/1/2016 11 :09 
3/1/2016 11 :10 
3/1/2016 11:11 
3/1/2016 11:12 
31112016 11:13 
3111201611:14 
311/2016 11 :1 S 
31112016 11:16 
3/11201611:17 
3/1/201611 :18 
3/112016 11:19 
311/2016 11:20 
311/2016 11 :21 
3/1/201611 :22 
3/1/2016 11 :23 
3/1/201611 :24 
3/112016 11 :2S 
3/1/2016 11 :26 
3/1/2016 11 :27 
3/1/2016 11 :28 
3/1/2016 11 :29 
3/1/2016 11 :30 

(Boiler 1) NOx 
ppm 1-Min 

47.16 
44.4 
46.5 

46.49 
43.87 
41 .24 
40.02 
42.43 
47.02 
S1.43 
45.15 
42.34 
28.25 
30.12 
40.93 
47.13 
49.8S 
44.29 
47.91 
39.58 

35.5 
43.95 
57.05 
44.24 
37.36 
42.94 
56.92 
53.85 
48.53 

35.73 
32.18 
36.04 
39.18 
44.96 
S1 .34 
54.87 
33.79 
28.76 
29.02 
31 .53 
35.17 
36.94 
41 .26 
44.66 
48.66 
48.72 
45.78 
4S.17 
53.63 
53.41 
45.29 
38.09 
36.98 
35.81 
40.74 
S0.76 
47.75 
42.78 
41 .S4 

(Boiler 1) NOx 
ppm@3% 021-
Min 

(Boiler 1) NOx (Boiler 1) S02 
lb/hr 1-Min Avg ppm 1-Min 

69.2S 28.64 
67.81 2S.74 
68.96 27.78 
69.17 
66.44 
62.99 
62.84 
63.88 
68.6S 
76.S9 

68.2 
64 .S6 
46.39 
49.19 
61.26 
69.78 
74.42 
66.8S 

72.8 
61 .02 
56.59 
64.43 
82.22 
68.86 
59.44 
63.11 
80.73 
78.94 

71.5 

57.67 
51 .16 
55.95 
57.91 
67.01 
73.46 
80.64 
S4 .74 
46.93 
46.05 
50.08 
56.61 
59.14 
63.72 
69.76 
74.19 
72.98 
71 .07 
66.38 
77.11 
78.17 
69.05 

59.6 
S7.21 
S6.78 
61.96 
74.23 
71.53 
66.36 
62.02 

27.44 
25.37 

23.6 
22.53 
2S.12 

28.7 
30.42 
26.12 
24.36 
15.13 
16.53 
24.82 
28.65 
29.64 
25.93 
27.84 
22.63 
19.88 
27.14 
35.09 
24.63 
20.82 
26.48 
36.18 
32.63 
24.65 

14.12 
17.52 
20.47 
23.54 
26.69 
31.69 
32.13 
17.79 
15.39 
16.12 
17.48 
19.32 
20.61 

24 
25.65 
28.75 
28.93 
26.32 

27.4 
32.91 

31.4 
2S.34 
20.83 
20.51 
19.74 
23.58 
30.44 

27.6 
23.92 
24.42 

10.03 
9.24 

10.34 
10.24 
9.82 
9.69 
9.25 

10.07 
11 .21 
11 .S8 
10.52 

10.3 
7.03 
6.97 
9.51 

10.17 
10.54 
9.56 

10.04 
8.84 
7.97 

10.25 
12.44 

9.21 
8 .45 

10.87 
13.72 
12.28 
11 .65 

8.9 
8.25 
9.68 

10.87 
11 .57 

12.3 
12.4 
8.06 
7.83 
7.71 
7.76 
7.67 

7.2 
7.76 
7.53 
8.52 

8.7 
8.03 
8.64 

10.54 
10.51 
8.49 
7.36 
7.41 
6.98 
7.46 

9.2 
8.73 
7.57 
8.17 

(Boiler 1) S02 
ppm@3% 02 1-
Min 

(Boiler 1) 
(Boiler 1) S02 CO ppm 1-
lb/hr 1-Min Avg Min 

(Boiler 1) CO 
ppm@3%021 
Min 

14.73 8.47 0 14.68 <56> 
0 15.27 <56> 
0 14.83 <56> 

14.11 7.45 
15.33 8.59 
15.24 
14.87 

14.8 
14.52 
15.16 
16.37 
17.24 
15.89 

15.7 
11 .54 
11 .38 
14.23 
15.06 
15.74 
14.43 
15.26 
13.63 

12.7 
15.03 
17.93 
14.34 
13.44 
15.97 
19.46 

18 
17.16 

14.37 
13.12 
15.03 
16.07 
17.24 

17.6 
18.22 
13.06 
12.78 
12.23 
12.33 
12.35 
11 .53 
11 .98 
11 .76 
12.99 
13.03 
12.47 

12.7 
15.15 
15.38 
12.94 
11 .52 
11.46 
11.07 
11 .35 
13.4S 
13.08 
11 .74 

12.2 

8.41 0 14.88 <56> 
7.9 0 15.14 <56> 

7.72 0.07 15.27 <56> 
7.25 0.03 15.70 <56> 
8.29 0.03 15.05 <56> 
9.52 0 14.60 <56> 
9.53 0.07 14.89 <56> 
8.47 0.01 15.11 <56> 
8.25 0.05 15.25 <56> 
5.24 0 16.42 <56> 
5.32 0.08 16.33 <S6> 
8.02 0.05 14.97 <S6> 

8.6 0.11 14.81 <S6> 
8. 72 0.13 14.93 <S6> 
7.79 0.15 15.09 <56> 
8.12 0.12 15.20 <56> 
7.03 0.07 15.42 <56> 
6.21 0.13 15.94 <56> 
8.81 0.15 14.66 <56> 

10.6S 0.12 14.41 <56> 
7.13 0.07 15.57 <56> 
ass Q121~91<56> 

9.33 0.05 14.70 <56> 
12.13 0.09 14.18 <56> 
10.35 0.19 14.66 <S6> 

8.23 0.06 14.73 <56> 

4.89 
6.25 
7.65 
9.09 
9.S6 

10.56 
10.1 
5.9 

5.83 
5.96 
5.98 
5.86 
S.S9 
6.28 
6.02 

7 
7.19 
6.42 
7.29 

9 
8 .6 

6.61 
5.6 

S.72 
5.35 
6.01 
7.68 
7.02 
5.89 
6.68 

0 16.14 <56> 
0 15.90 <56> 

0.06 15.52 <56> 
0.13 14.78 <56> 

0.1 14.90 <56> 
0.16 14.31 <56> 

0.1 14.70 <56> 
0.04 16.20 <56> 
0.06 16.32 <56> 
0.06 15.87 <56> 
0.12 15.88 <56> 
0.07 16.10 <56> 
0.09 16.01 <56> 

0.1 15.44 <56> 
0.13 15.62 <56> 
0.12 15.25 <56> 
0.08 14.98 <56> 
0.18 15.52 <56> 
0.19 14.70 <56> 
0.21 14.38 <56> 
0.27 14.64 <56> 
0.27 15.2S <56> 
0.17 15.65 <56> 
0.21 15.47 <56> 
0.12 15.85 <56> 
0.26 1 S.21 <56> 

0.2 14.62 <S6> 
0.23 14.98 <S6> 
0.29 1 S.51 <S6> 
0.19 14.93 <S6> 

(Boiler 1) 
(Boiler 1) CO C02% 1-

(Boiler 1) Stack Flow Calculated 

lb/hr 1-Min Min 
3.70 <56> 
3.53 <56> 
3.64 <56> 
3.59 <56> 
3.52 <56> 
3.48 <56> 
3.43 <56> 
3.60 <56> 
3.72 <S6> 
3.60 <S6> 
3.52 <56> 
3.SO <56> 
3.26 <56> 
3.34 <S6> 
3.69 <56> 
3.70 <S6> 
3.62 <S6> 
3.56 <S6> 
3.54 <S6> 
3.48 <S6> 
3.41 <S6> 
3.76 <S6> 
3.74 <S6> 
3.39 <S6> 
3.39 <S6> 
3.75 <S6> 
3.87 <56> 
3.69 <56> 
3.09 <S6> 

2.41 <56> 
3.31 <S6> 
3.46 <56> 
3.66 <S6> 
3.61 <56> 
3.76 <56> 
3.56 <56> 
3.20 <S6> 
3.26 <S6> 
3.38 <S6> 
3.37 <56> 
3.34 <56> 
3.40 <S6> 
3.54 <S6> 
3.50 <S6> 
3.60 <56> 
3.61 <56> 
3.50 <56> 
3.69 <S6> 
3.74 <S6> 
3.58 <56> 
3.41 <56> 
3.33 <56> 
3.38 <S6> 
3.36 <56> 
3.S2 <56> 
3.65 <56> 
3.52 <56> 
3.40 <56> 
3.58 <56> 

02% 1- kdscf/hr 1- C0@3% Calculated 
CO lb/hr Min Min 02 

12.06 8 .71 5086 
11 .59 9.18 4856 
11. 92 8 .83 S004 
11.91 8 .87 4944 
11.69 9.08 4844 

11.6 9.18 4794 
11.31 9.5 4716 
11.79 
12.14 
11.86 
11.75 
11.57 
10.83 
10.88 
11.84 
11.96 
11.82 
11 .76 
11.65 

11.5 
11 .12 
12.14 
12.24 

11.4 
11 .16 
12.07 
12.47 
12.06 
12.05 

10.98 
11.21 
11.43 

12 
11.88 

12.4 
12 

10.99 
10.86 
11 .22 
11 .22 
11 .03 

11.1 
11 .52 
11 .38 
11.62 
11 .87 
11.42 
12.11 
12.32 
12.09 
11.63 
11.34 
11.48 
11.19 
11.67 
12.12 
11 .82 
11.43 
11 .87 

9.01 
8 .64 
8.88 
9.05 
9.16 

10 
9.94 
8.94 
8 .81 
8 .91 
9.04 
9.12 
9.29 
9.67 
8 .69 
8.48 

9.4 
9.65 
8.72 
8.28 
8.69 
8.75 

9.81 
9.64 
9.37 
8.79 
8.89 
8.39 
8.72 
9.85 
9.93 
9.62 
9.63 
9.78 
9.72 
9.31 
9.44 
9.16 
8.95 
9.37 
8.72 
8.45 
8.67 
9.16 
9.46 
9.33 
9.61 
9.13 
8.66 
8.95 
9.36 
8 .91 

4958 
5113 
4955 
4845 
4820 
4485 
4596 
5079 
5091 
4981 
4904 
4867 
4788 
4690 
5172 
5152 
4663 
4667 
5165 
5324 
5075 
4255 

3310 
4560 
4758 
5032 
4972 
5170 
4904 
4410 
4481 
4652 
4643 
4602 
4673 
4873 
4810 
4949 
4974 
4816 
5081 
5140 
4924 
4687 
4581 
4646 
4618 
4847 
5023 
4841 
4684 
4925 

0.00 0.00 
0.00 0.00 
0.00 
0.00 
0.00 
0.11 
0.05 
0.05 
0.00 
0.10 
0.02 
0.08 
0.00 
0.13 
0.07 
0.16 
0.19 
0.23 
0.18 
0.11 
0.21 
0.22 
0.17 
0.11 
0.19 
0.07 
0.13 
0.28 
0.09 

0.00 
0.00 
0.09 
0.19 
0.15 
0.23 
0.15 
0.06 
0.10 
0.10 
0.19 
0.11 
0.14 
0.15 
0.20 
0.18 
0.12 
0.28 
0.28 
0.30 
0.40 
0.41 
0.27 
0.32 
0.19 
0.40 
0.29 
0.34 
0.45 
0.28 

0.00 
0.00 
0.00 
0.02 
0.01 
0.01 
0.00 
0.03 
0.00 
0.02 
0.00 
0.03 
0.02 
0.04 
0.05 
0.05 
0.04 
0.02 
0.04 
0.06 
0.04 
0.02 
0.04 
0.02 
0.03 
0.07 
0.02 

0.00 
0.00 
0.02 
0.05 
0.04 
0.06 
0.04 
0.01 
0.02 
0.02 
0.04 
0.02 
0.03 
0.04 
0.05 
0.04 
0.03 

:n 
I~ 

en 
bi 
0.07 
0.08 
0.10 
0.07 



3/1/2016 11 :31 50.28 72.88 
Average 43.12 65.32 

Flow kdscfh 
02 % dry 
C02 % dry 
NOx ppm dry 
NOx ppm@3% 02 

NOx lb/hr 
S02 ppm dry 
S02 ppm@3%02 

S02 lb/hr 
co ppm dry 
co ppm@3%02 

co lb/hr 

30.27 
24.99 

4825.30 
9.13 

11.66 
43.12 
65.32 

24.99 
9.38 

14.22 

7.56 
0.11 
0.16 

0.04 

9.37 13.58 
9.38 14.22 

7.85 
7.56 

0.29 14.49 <56> 
0.11 

3.66 <56> 12.22 
11.66 

8.55 
9.13 

5043 
4825.30 0.16 0.04 

(") 
~ . 
O> 
•• ....... 



CeDAR 1-Minute Data 

(Boiler 1) NOx 
Timestamp ppm 1-Min 

311/2016 11 :48 
3/1/2016 11 :49 
3/1/2016 11 :50 
3/1/2016 11 :51 
3/1/2016 11 :52 
3/1/2016 11 :53 
3/1/2016 11 :54 
3/112016 11 :55 
311/2016 11 :56 
3/1/20161 1:57 
3/1/2016 11 :58 
3/1/2016 11 :59 
3/1/2016 12:00 
3/1/2016 12:01 
3/1/2016 12:02 
3/1/2016 12:03 
3/1/2016 12:04 
3/1/2016 12:05 
3/1/2016 12:06 
3/1/2016 12:07 
3/1/2016 12:08 
3/1/2016 12:09 
3/1/2016 12:10 
3/1/2016 12:11 
3/1/2016 12:12 
3/1/2016 12:13 
3/1/2016 12:14 
3/1/2016 12:15 
3/1/2016 12:16 
3/1/2016 12:17 

Average 

Flow 
02 
C02 
NOx 
NOx 

NOx 
S02 
S02 

S02 
co 
co 

co 

kdscfh 
% dry 
% dry 

39.39 
48.2 

42.22 
48.94 

51.9 
43.47 

37.9 
46.65 
53.64 
48.61 
47.88 
42.61 
43.16 
50.29 
39.54 
43.11 
40.16 
43.49 
55.07 
70.96 
63.65 
26.58 

24.29 
24.04 
34.38 
37.45 
53.45 
53.41 

44.80 

ppm dry 
ppm@3%02 

lb/hr 
ppm dry 
ppm@3%02 

lb/hr 
ppm dry 
ppm@3% 02 

lb/hr 

(Boiler 1) NOx 
ppm@3% 021· 
Min 

(Boiler 1) NOx (Boiler 1) S02 
lb/hr 1-Min Avg ppm 1-Min 

63.46 21 .51 
72.69 28.38 
65.32 24 .15 
71.4 29.56 

77.16 
67.02 
57.25 
68.5 

78.44 
73.43 
74.46 
64.91 
65.42 
74.7 

60.39 
65.23 
61 .65 
64.66 
78.3 

94.44 
95.58 
48.2 

42.88 
42.95 
57.09 
63.6 
81 .7 

84.53 

68.41 

30.24 
24.4 

21.89 
27.59 
31 .67 
27.41 
26.37 
24.19 
24.51 
29.16 

22.3 
24.52 
22.52 
25.63 

34.2 
46.76 
34.43 
12.25 

12.75 
12.62 
19.39 
20.82 
32.63 
30.81 

25.81 

4776.14 
9.28 

11.49 
44.80 
68.41 

25.81 
10.02 
15.52 

8.04 
0.38 
0.55 

0.13 

8.1 
10.09 

9.1 
11 .56 
12.68 
9.88 
9.52 

11 .66 
12.52 
11 .04 
10.4 

10.18 
10.21 

12 
9.56 
10.9 
9.75 

10.68 
13.24 
17.15 
14.69 

6.6 

5.31 
4.24 
5.99 
5.59 
9.11 
8.83 

10.02 

(Boiler 1) (Boiler 1) S02 
ppm@3% 021· 
Min 

(Boiler 1) S02 CO ppm 1· 
(Boiler 1) CO 
ppm@3% 021 
Min lb/hr 1-Min Avg Min 

13.05 6.15 
15.22 8.27 
14.08 
16.86 
18.85 
15.23 
14.38 
17.12 
18.31 
16.68 
16.17 
15.51 
15.47 
17.83 

14.6 
16.49 
14.97 
15.88 
18.82 
22.82 
22.06 
11.97 

9.37 

9.95 
9.49 

13.93 
13.97 

15.52 

7.24 
9.71 

10.28 
7.72 
7.65 
9.59 

10.29 
8.66 
7.97 
8.04 
8.07 
9.68 
7.5 

8.63 
7.61 
8.76 

11.44 
15.72 
11.06 

4.23 

3.88 
3.1 
4.7 

4.32 
7.74 
7.09 

8.04 

0.34 16.11 <56:> 
0.31 15.08 <56:> 
0.27 15.47 <56:> 
0.41 14.59 <56:> 
0.48 14.87 <56:> 
0.22 15.42 <56:> 

0.4 15.11 <56:> 
0.4 14.68 <56:> 

0.35 14.62 <56:> 

0.27 15.11 <56:> 
0.4 15.55 <56:> 

0.29 15.23 <56:> 
0.415.16<56:> 

0.39 14.85 <56:> 
0.36 15.27 <56:> 
0.3 15.13 <56:> 

0.32 15.35 <56:> 
0.34 14.87 <56:> 
0.41 14.22 <56:> 
0.59 13.31 <56:> 
0.51 15.02 <56:> 
0.28 18.14 <56:> 

0.33 17.65 <56:> 
0.34 17.86 <56> 
0.64 16.60 <56> 

0.4 16.98 <56> 
0.47 15.29 <56:> 
0.55 15.83 <56:> 

0.38 

(Boiler 1) 
(Boiler 1) CO C02% 1 · 
lb/hr 1-Min Min 
3.32 <56:> 11 
3.58 <56:> 11.74 
3.48 <56> 11.46 
3.68 <56:> 12.13 
3.55 <56:> 11 .86 
3.42 <56:> 11.46 
3.52 <56> 11 .74 
3.60 <56> 12.04 
3.59 <56> 12.05 
3.43<56> 11 .7 
3.35 <56> 11.39 
3.46 <56> 11.63 
3.46 <56> 11.69 
3.53 <56> 11.89 
3.43 <56> 11 .61 
3.46 <56> 
3.41 <56> 
3.59 <56> 
3.78 <56> 
4.01 <56> 
3.29 <56> 
2.80 <56> 

3.19 <56> 
3.20 <56> 
3.43 <56> 
3.38 <56> 
3.72 <56> 
3.51 <56> 

11 .67 
11 .56 
11 .92 
12.44 
13.28 
11.67 
9.75 

10.02 
10 

10.67 
10.49 
11.57 
11 .16 

11.49 

(Boiler 1) Stack Flow Calculated 
02% 1· kdscf/hr 1· C0@3% Calculated 
Min Min 02 CO lb/hr 

9.79 4574 0.55 0.11 
9.03 4932 0.47 0.11 
9.33 4791 0.42 0.09 
8.63 5059 0.60 0.15 
8.86 4880 0.71 0.17 
9.29 4702 0.34 0.08 
9.05 4838 0.60 0.14 
8.71 4953 0.59 0.14 
8.66 
9.05 
9.39 
9.15 
9.09 
8.85 
9.18 
9.07 
9.24 
8.86 
8.31 
7.45 
8.98 

11 .03 

10.76 
10.88 
10.12 
10.36 
9.19 
9.59 

9.28 

4946 
4723 
4614 
4755 
4756 
4857 
4725 
4764 
4696 
4937 
5202 
5520 
4531 
3859 

4396 
4397 
4723 
4656 
51 14 
4832 

4776.14 

0.51 
0.41 
0.62 
0.44 
0.61 
0.58 
0.55 
0.45 
0.49 
0.51 
0.58 
0.79 
0.77 
0.51 
0.00 
0.00 
0.58 
0.61 
1.06 
0.68 
0.72 
0.87 

0.55 

0.13 
0.09 
0.13 
0.10 
0.14 
0.14 
0.12 
0.10 
0.11 
0.12 
0.15 
0.24 
0.17 
0.08 
0.00 
0.00 
0.11 
0.11 
0.22 
0.14 
0.17 
0.19 

0.13 
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CeDAR 1-Minute Data 

(Boiler 1) NOx 
Timestamp ppm 1-Min 

311/2016 12:30 
3/1/2016 12:31 
3/1/2016 12:32 
311/201 6 12:33 
311/2016 12:34 
311/2016 12:35 
3/1/2016 12:36 
3/1/2016 12:37 
3/1/2016 12:38 
3/1/2016 12:39 
3/112016 12:40 
3/112016 12:41 
3/1/2016 12:42 
3/1/2016 12:43 
3/1/2016 12:44 
3/1/2016 12:45 
3/112016 12:46 
3/1/2016 12:47 
3/112016 12:48 
311/2016 12:49 
3/112016 12:50 
3/1/2016 12:51 
311/2016 12:52 
311/2016 12:53 
3/112016 12:54 
3/1/2016 12:55 
3/1/2016 12:56 
311/2016 12:57 
3/1/2016 12:58 
3/1/2016 12:59 
3/1/2016 13:00 

Average 

Flow 
02 
C02 
NOx 
NOx 

NOx 
S02 
S02 

S02 
co 
co 

co 

kdscfh 
% dry 
% dry 

47.55 
41 .18 
36.91 
36.26 
46.79 
45.97 

45.7 
42.66 
34.88 
33.52 
42.14 
52.79 
49.29 
42.79 
43.63 
50.44 
48.46 
42.12 
51 .86 
53.39 
47.79 
42.89 
39.36 
40.51 
43.92 
48.43 
52.92 
38.67 
37.82 
49.42 
51.47 
44.34 

ppm dry 
ppm@3%02 

lb/hr 
ppm dry 
ppm@3% 02 

lb/hr 
ppm dry 
ppm@3% 02 

lb/hr 

(Boiler 1) NOx 
ppm@3% 021-
Min 

(Boiler 1) NOx (Boiler 1) S02 
lb/hr 1-MinAvg ppm 1-Min 

72.25 26.26 
63.38 
57.96 
56.59 
69.45 
68.34 
68.97 

66 
55.9 
53.1 

65.48 
78.35 
75.09 
67.13 
66.58 

74 .8 
74.65 
66.37 

76.4 
78.59 
72.74 
66.18 
61 .59 
63.44 
67.19 
72.97 
78.68 
61 .15 
59.44 
72.1 

74.12 
67.70 

22.56 
19.92 
19.98 
27.27 
26.24 
25.7 

23.15 
18.43 
18.17 
23.6 

31 .12 
27.88 
23.58 
24.91 
29.51 
27.02 
23.24 
30.66 
31 .18 
26.86 
23.54 
21.55 
22.1 

24.77 
27.74 
30.57 
20.94 
20.96 
29.57 
31 .23 
24.97 

4701 .43 
9.20 

11.55 
44.34 
67.70 

24.97 
9.08 

13.86 

7.11 
0.71 
1.49 

-0.01 

10.5 
9.82 
8 .99 
8.74 
10.8 

10.57 
10.23 

9.6 
7.71 
7.47 
8 .56 

10.73 
9.55 
8 .61 
8 .87 

10.34 
9.44 
8 .22 

10.39 
10.68 

8 .99 
8.43 
7.34 
7.53 
8 .39 
8.93 
9.33 
7.16 
7.14 
9.28 

10.18 
9.08 

(Boiler 1) S02 
ppm@3%021-
Min 

15.96 
15.11 
14.12 
13.64 
16.03 
15.71 
15.44 
14.85 
12.36 
11.83 

13.3 
15.93 
14.55 
13.51 
13.54 
15.33 
14.54 
12.95 
15.31 
15.72 
13.68 
13.01 
11.48 
11 .79 
12.84 
13.46 
13.87 
11 .32 
11.22 
13.54 
14.66 
13.86 

(Boiler 1) 
(Boiler 1) S02 CO ppm 1-
lb/hr 1-Min Avg Min 

(Boiler 1) CO 
ppm@3% 021 
Min 

8.07 0.51 15.20 <56> 
7.49 0.61 15.39 <56> 
6. 75 0.63 15. 70 <56> 

6.7 0.58 15.61 <56> 
8. 76 0.54 14.84 <56> 
8.39 0.69 14.87 <56> 

8 0.57 15.09 <56> 
7.25 0.63 15.47 <56> 
5.67 0.6 16.03 <56> 
5.63 0.64 15.84 <56> 
6.67 0.65 15.54 <56> 

8.8 0.7 14.84 <56> 
7.51 0.76 15.23 <56> 

6.6 0.65 15.69 <56> 
7.05 0.74 15.26 <56> 
8.42 0.78 14.83 <56> 
7.32 0.85 15.40 <56> 
6.31 0.8 15.76 <56> 
8.55 0.78 14.73 <56> 
8.68 0.78 14.72 <56> 
7.03 0.77 15.22 <56> 
6.44 0. 78 15.43 <56> 
5.59 0.77 15.65 <56> 
5.72 0.74 15.66<56> 
6.58 0.93 15.30<56> 
7.12 0.8 15.07 <56> 

7.5 0.75 14.87 <56> 
5.39 0.81 15.81 <56> 

5.5 0.66 15. 72 <56> 
7.73 0.77 14.59 <56> 
8.59 0.79 14.40 <56> 
7.1 1 0.71 

(Boiler 1) 
(Boiler 1) CO C02% 1-

(Boiler 1) Stack Flow Calculated 
02% 1- kdscf/hr 1- CO@ 3% Calculated 

lb/hr 1-Min Min 
3.36 <56> 
3.33 <56> 
3.28 <56> 
3.35 <56> 
3.55 <56> 
3.47 <56> 
3.42 <56> 
3.30 <56> 
3.22 <56> 
3.30 <56> 
3.41 <56> 
3.59 <56> 
3.44 <56> 
3.35 <56> 
3.48 <56> 
3.56 <56> 
3.39 <56> 
3.36 <56> 
3.60 <56> 
3.55 <56> 
3.42 <56> 
3.34 <56> 
3.33 <56> 
3.32 <56> 
3.43 <56> 
3.49 <56> 
3.52 <56> 
3.30 <56> 
3.37 <56> 
3.64 <56> 
3.69 <56> 

Min Min 02 CO lb/hr 
11.64 9.12 4626 1.44 -0.01 
11.47 9.27 4589 1.57 -0.01 
11.28 9.5 4520 1.28 -0.01 
11.32 9.43 4615 1.55 -0.01 
11.92 8 .84 4882 1.5 -0.01 
11.87 8 .86 4781 1.36 -0.01 
11.67 9.04 4710 1.5 -0,01 
11 .41 9.33 4546 1.37 -0.01 
11.05 9.73 4425 1.34 -0.01 
11.19 9.6 4541 1.35 -0.01 
11.41 9.38 4690 1.49 -0.01 
11.89 8.84 4937 1.64 -0.01 

11 .6 9.15 4737 1.43 -0.01 
11.27 9.49 4616 1.53 -0.01 

11.6 9.17 4783 1.49 -0.01 
11 .9 8.83 4901 1.76 -0.01 

11.45 9.28 4671 1.43 -0.01 
11 .22 9.54 4622 1.67 -0.01 
12.02 
11.97 
11 .61 
11.44 
11.31 

11.3 
11 .59 
11.72 
11.86 
11.21 
11 .29 
12.11 
12.26 
11.55 

8.75 
8.74 
9.14 

9.3 
9.46 
9.47 

9.2 
9.02 
8.86 
9.58 
9.51 
8.63 
8.47 
9.20 

4952 
4891 
4707 
4597 
4586 
4570 
4724 
4798 
4838 
4535 
4641 
5012 
5082 

4701.43 

1.43 
1.37 
1.32 
1.56 
1.51 

1.3 
1.64 
1.57 
1.68 
1.29 
1.45 
1.78 

1.49 

-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 

-0.01 

("j . 
~ . 
en 
I 
«> 



CeDAR 1-Minute Data 

(Boiler 1) NOx 
(Boiler 1) NOx ppm @3% 02 1- (Boiler 1) NOx (Boiler 1) S02 

Timestamp ppm 1-Min Min lb/hr 1-Min Avg ppm 1-Min 
3/1/2016 13:16 47.44 72.27 26.13 9.11 
3/1 /2016 13:17 41 .2 62.92 22.75 8.75 
3/112016 13:18 41.7 62.36 23.61 9.26 
3/1 /2016 13:19 43.89 66.98 24 .36 9.32 
311 /2016 13:20 51.56 76.09 30.09 9.92 
3/1/2016 13:21 54.65 78.51 32 .34 10.81 
311/2016 13:22 51 .24 76.24 28.74 10.14 
3/1/2016 13:23 39.69 60.93 21.64 8.39 
31112016 13:24 36.55 56.5 19.82 8.11 
311/2016 13:25 36.08 56.36 19.47 7.65 
3/1/2016 13:26 35.33 55.92 19.05 7.4 
3/1/2016 13:27 39.73 61 .15 22.03 7.81 
31112016 13:28 41.81 66.17 22.71 7.57 
3/1/2016 13:29 40.15 64 21.91 6.93 
3/112016 13:30 41.68 64.1 23.44 7.61 
31112016 13:31 4606 72.32 25.42 8.3 
3/1/2016 13:32 49.04 73.7 28.3 8.55 
31112016 13:33 45.36 71.04 25.24 7.85 
3/1/2016 13:34 55.2 77.8 34.39 11.13 
31112016 13:35 64.53 91 .67 38.51 12.95 
3/1/2016 13:36 48.79 77.7 25.54 8.49 
3/112016 13:37 44.91 69.18 24.73 8.48 
3/1/2016 13:38 50.97 74 29.74 10.72 
3/112016 13:39 51.34 78.88 28.13 10.4 
3/112016 13:40 51.02 78.12 28.23 10.03 
311/2016 13:41 48.28 72.44 27.49 10.02 
3/1/2016 13:42 59.33 86.91 34.59 12.39 
3/112016 13:43 52.91 78.73 29.87 11 .18 
3/1/2016 13:44 41 .99 66.4 22.22 9.07 
3/1/2016 13:45 39.67 62.4 21.27 9.26 

Average 46.40 70.39 26.06 9.25 

Flow kdscfh 4684.77 
02 % dry 9.13 
C02 % dry 11.59 
NOx ppm dry 46.40 
NOx ppm@3% 02 70.39 

NOx lb/hr 26.06 
S02 ppm dry 9.25 
S02 ppm@3% 02 14.03 

S02 lb/hr 7.23 
co ppm dry 0.98 
co ppm@3% 02 1.47 

co lb/hr 0.33 

(Boiler 1) S02 (Boiler 1) (Boiler 1) CO (Boiler 1) 
ppm @3% 02 1- (Boiler 1) S02 CO ppm 1- ppm @3% 02 1 (Boiler 1) CO C02% 1-
Min lb/hr 1-Min Avg Min Min lb/hr 1-Min Min 

13.88 6.98 0.79 15.23 <56> 3.35 <56> 11 .56 
13.36 6.72 0.87 15.27 <56> 3.36 <56> 11 .54 
13.85 7.29 0.88 14.95 <56> 3.45 <56> 11 .81 
14.22 7.2 0.92 15.26 <56> 3.38 <56> 11.55 
14.64 8. 05 0.89 14.76 <56> 3.55 <56> 11 .94 
15.53 8.9 0.99 14.37 <56> 3.60 <56> 12.25 
15.09 7.91 0.97 14.88 <56> 3.41 <56> 11.79 
12.88 6.36 0 79 15.35 <56> 3.32 <56> 11.5 
12.54 6.12 0.99 15.46 <56> 3.30 <56> 11 .41 
11 .95 5.74 0.94 15.62 <56> 3.29 <56> 11 .31 
11 .71 5.55 0.95 15.83 <56> 3.28 <56> 11 .15 
12.02 6.02 0.95 15.39 <56> 3.37 <56> 11 .48 
11 .98 5.72 1.07 15.83 <56> 3.31 <56> 11 .14 
11 .05 5.26 0.74 15.94 <56> 3.32 <56> 11.1 

11.7 5.95 1.01 15.38 <56> 3.42 <56> 11 .49 
13.03 6.37 0.98 15.70 <56> 3.36 <56> 11 .22 
12.85 6.86 1.03 15.03 <56> 3.51 <56> 11 .76 
12.29 6.08 0.94 15.66 <56> 3.39 <56> 11.27 
15.69 9.65 1 14.09 <56> 3.79 <56> 12.55 

18.4 10.75 1.07 14.21 <56> 3.63 <56> 12.37 
13.52 6.1 8 1 15.93 <56> 3.19 <56> 11 .08 
13.06 6.5 1.06 15.40 <56> 3.35 <56> 11 .48 
15.56 8.7 1.12 14.52 <56> 3.55 <56> 12.15 
15.98 7.93 1.03 15.36 <56> 3.33 <56> 11.45 
15.36 7.72 1 15.31 <56> 3.37 <56> 11 .51 
15.03 7.94 1.03 15.00 <56> 3.47 <56> 11.79 
18.15 10.05 1.13 14.65 <56> 3.55 <56> 11.99 
16.64 8.78 0.99 14.88 <56> 3.44 <56> 11 .82 
14.34 6.68 1.07 15.81 <56> 3.22 <56> 11 .17 
14.57 6.91 1.09 15.73 <56> 3.26 <56> 11 .2 

14.03 7.23 0.98 11.59 

(Boiler 1) Stack Flow Calculated 
02% 1- kdscf/hr 1- C0@3% 
Min Min 02 

9.15 4614 1.20 
9.18 4625 1.33 
8.93 4742 1.32 
9.17 4648 1.40 
8.77 4888 1.31 
8.44 4957 1.42 
8.87 4698 1.44 
9.24 4566 1.21 
9.32 4541 1.53 
9.44 4521 1.47 
9.59 4517 1.50 
9.27 4644 1.46 
9.59 4549 1.69 
9.67 4571 1.18 
9.26 4711 1.55 

9.5 4623 1.54 
8.99 4833 1.55 
9.47 4660 1.47 
8.2 5219 1.41 
8.3 4999 1.52 

9.66 4385 1.59 
9.28 4613 1.63 
8.57 4888 1.63 
9.25 4589 1.58 
9.21 4635 1.53 
8.97 4770 1.55 
8.68 4883 1.66 
8.87 4729 1.47 
9.58 4433 
9.52 4492 

9.13 4684.77 1.47 

Calculated 
CO lb/hr 

0.26 
0.29 
0.30 
0.31 
0.32 
0.36 
0.33 
0.26 
0.33 
0.31 
0.31 
0.32 
0.35 
0.25 
0.35 
0.33 
0.36 
0.32 
0.38 
0.39 
0.32 
0.36 
0.40 
0.34 
0.34 
0.36 
0.40 
0.34 

0.33 
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CeDAR 1-Minute Data 

(Boiler 1) NOx 
Timestamp ppm 1-Mm 

31112016 14:26 
31112016 14:27 
31112016 14:28 
311/2016 14:29 
3/1/2016 14:30 
3/1/2016 14:31 
3/1/2016 14:32 
3/112016 14:33 
3/1/2016 14:34 
3/1/2016 14:35 
3/1/2016 14:36 
3/1/2016 14:37 
3/1/2016 14:38 
3/1/2016 14:39 
311/2016 14:40 
3/112016 14:41 
3/1/2016 14:42 
3/1/2016 14:43 
311/2016 14:44 
31112016 14:45 
3/1/2016 14:46 
3/1/2016 14:47 
3/1/2016 14:48 
3/1/2016 14:49 
3/1/2016 14:50 
3/1/2016 14:51 
3/1/2016 14:52 
3/1/2016 14:53 
3/1/2016 14:54 
311/2016 14:55 

Average 

Flow 
02 
C02 
NOx 
NOx 

NOx 
S02 
S02 

S02 
co 
co 

co 

kdscfh 
% dry 
%dry 

40.06 
46.83 
46.97 
52.92 
46.46 
45.97 
38.91 

46.9 
36.11 
33.28 
34.65 
44.45 
50.73 
45 .93 
42.16 
41 .37 
44.03 
42.37 
43.34 
45.23 
45.73 
50.96 
52.96 
47.02 
39.73 

40.2 
35.66 
38.31 
47.05 
53.01 

43.98 

ppm dry 
ppm@3%02 

lb/hr 
ppm dry 
ppm@3%02 

lblhr 
ppm dry 
ppm@3% 02 

lb/hr 

(Boiler 1) NOx 
ppm@3%021-
Min 

59.81 
70.68 
68.8 

75.36 
70.18 
69.26 
59.94 
70.96 
56.95 
52.76 
55.58 
67.37 
75.42 
72.18 
66.26 
64.67 
69.26 
66.18 
67.75 
69.26 
68.5 

73.62 
77.9 

72.12 
62.33 
64.13 
56.89 

60.1 
70.24 
76.28 

67.02 

(Boiler 1) NOx (Boiler 1) S02 
lblhr 1-Min Avg ppm 1-Min 

22.95 
26.66 

27.7 
32.03 
25.83 
25.66 
21 .29 
26.19 
19.37 
17.87 
18.63 
25.57 
29.62 
25.12 
23.21 
22.99 
24.39 
23.72 
24.24 
25.9 

26.96 
30.92 
31 .06 

26.1 
21 .57 
21 .75 
19.35 
21.34 
27.89 
32.68 

24.95 

4734.23 
9.18 

11.52 
43.98 
67.02 

24.95 
8.34 

12.70 

6.58 
1.13 
1.73 

0.39 

8.85 
9.82 
9.62 

11 .15 
9.29 
9.17 
8.25 
9.4 

7.85 
7.24 
7.13 
8.86 
9.58 
8.32 
7.73 
7.86 
8.29 
7.49 
7.65 
7.66 
7.85 
9.01 
9.77 
8.23 
6.86 

7.1 
6.36 
6.45 
8.25 
9.01 

8.34 

(Boiler 1) S02 
ppm@3%021-
Min 

13.21 
14.82 
14.09 
15.88 
14.03 
13.82 
12.71 
14.22 
12.38 
11.48 
11.44 
13.43 
14.24 
13.08 
12.15 
12.29 
13.04 
11 .7 

11 .96 
11 .73 
11 .76 
13.02 
14.37 
12.62 
10.76 
11 .33 
10.15 
10.12 
12.32 
12.96 

12.70 

(Boiler 1) 
(Boiler 1) S02 CO ppm 1-
lblhr 1-Min Avg Min 

(Boiler 1) CO 
ppm@3%02 1 
Min 

7.05 1.12 14.93 <56> 
7.78 1.12 15.09<56> 
7.89 1.03 14.65 <56> 
9.39 1.16 14.24 <56> 
7.19 1.21 15.11 <56> 
7.12 1.05 15.07 <56> 
6.28 1.04 15.40 <56> 

7.3 1.06 15.13 <56> 
5.86 1.01 15.77 <56> 
5.41 0.96 15.85 <56> 
5.33 0.96 16.04 <56> 
7.09 1.06 15.16<56> 
7.78 1 14.87 <56> 
6.33 1.07 15.72 <56> 
5.92 1.13 15.72 <56> 
6.08 1.18 15.63 <56> 
6.39 1.12 15.73 <56> 
5.83 1.07 15.62 <56> 
5.95 1.15 15.63 <56> 
6.1 1.28 15.31 <56> 

6.44 1.1 14.98 <56> 
7.61 1.25 14.45<56> 
7.97 1.28 14.71 <56> 
6.36 1.09 15.34 <56> 
5.18 1.21 15.69 <56> 
5.34 1.21 15.95 <56> 
4.8 1.13 15.95 <56> 

5 1.3 15.69 <56> 
6.81 1.23 14.93 <56> 
7.73 1.38 14.39 <56> 

6.58 1.13 

(Boiler 1) 
(Boiler 1) CO C02% 1-
lb/hr 1-Min Min 

(Boiler 1) Stack Flow Calculated 
02% 1- kdscf/hr 1- CO @ 3% Calculated 
Min Min 02 CO lb/hr 

3.49 <56> 
3.47 <56> 
3.59 <56> 
3.68 <56> 
3.38 <56> 
3.40 <56> 
3.33 <56> 
3.40 <56> 
3.26 <56> 
3.27 <56> 
3.27 <56> 
3.50 <56> 
3.55 <56> 
3.33 <56> 
3.35 <56> 
3.38 <56> 
3.37 <56> 
3.41 <56> 
3.40 <56> 
3.49 <56> 
3.59 <56> 
3.69 <56> 
3.57 <56> 
3.38 <56> 
3.31 <56> 
3.29 <56> 
3.30 <56> 
3.39 <56> 
3.61 <56> 
3.75 <56> 

11 .78 8.91 4798 1.67 0.39 
11 .61 

12 
12.32 
11.62 
11.66 
11 .44 
11 .59 
11 .15 
11.11 

11 
11.6 
11 .8 

11 .18 
11 .2 

11 .27 
11.1 7 
11.27 
11.28 
11.52 
11.75 
12.18 
11.92 
11.46 
11 .27 
11.02 
11.05 
11 .27 
11 .78 
12.26 

11.52 

9.04 
8.68 
8.33 
9.05 
9.02 
9.28 
9.07 
9.55 
9.61 
9.74 
9.09 
6.66 
9.51 
9.51 
9.45 
9.52 
9.44 
9.45 
9.21 
6.95 
8.51 
6.73 
9.23 
9.49 
9.66 
9.68 
9.49 
8.91 
8.46 

9.18 

4769 
4939 
5070 
4657 
4675 
4582 
4677 
4492 
4497 
4503 
4618 
4891 
4581 
4612 
4654 
4639 
4690 
4685 
4796 
4938 
5063 
4913 
4649 
4548 
4531 
4545 
4666 
4966 
5163 

4734.23 

1.69 
1.51 
1.65 
1.83 
1.58 
1.60 
1.60 
1.59 
1.52 
1.54 
1.61 
1.49 
1.68 
1.78 
1.84 
1.76 
1.67 
1.80 
1.96 
1.65 
1.81 
1.88 
1.67 
1.90 
1.93 
1.80 
2.04 
1.84 
1.99 

1.73 

0.39 
0.37 
0.43 
0.41 
0.36 
0.35 
0.36 
0.33 
0.31 
0.31 
0.37 
0.36 
0.36 
0.38 
0.40 
0.38 
0.36 
0.39 
0.45 
0.39 
0.46 
0.46 
0.37 
0.40 
0.40 
0.37 
0.44 
0.44 
0.52 

0.39 

0 . 
....i. 

O'> 
I 

...a. 

....... 



CeDAR 1-Minute Data 

(Boiler 1) NOx 
Timestamp ppm 1-Min 

3/1/2016 15:10 
3/112016 15:11 
3/1/2016 15:12 
3/1/201615:13 
3/112016 15:14 
3/1/2016 15:15 
3/1/2016 15:16 
3/1/201615:17 
3/112016 15:18 
31112016 15:19 
31112016 15:20 
31112016 15:21 
31112016 15:22 
31112016 15:23 
31112016 15:24 
3/112016 15:25 
3/112016 15:26 
31112016 15:27 
311/2016 15:28 
31112016 15:29 
311/2016 15:30 
311/2016 15:31 
311/2016 15:32 
31112016 15:33 
31112016 15:34 
31112016 15:35 
31112016 15:36 
31112016 15:37 
31112016 15:38 
31112016 15:39 

Average 

Flow 
02 
C02 
NOx 
NOx 

NOx 
S02 
S02 

S02 
co 
co 

co 

kdscfh 
% dry 
% dry 

42.53 
43.51 
48.17 
54.66 
42.9 

34.17 
44.96 
57.55 
51 .94 
43.86 
36.78 
35.29 
38.28 
36.81 
45.25 
58.31 
52.53 
51 .34 
45.25 
39.8 

45.94 
48.13 
46.2 

44.06 
40.73 
39.8 

33.05 
42.77 
48.35 
56.65 

44.99 

ppm dry 
ppm@3% 02 

lb/hr 
ppm dry 
ppm@3%02 

lb/hr 
ppm dry 
ppm@3%02 

lb/hr 

(Boiler 1) NOx 
ppm@3%021-
Min 

65.29 
67.14 
71 .14 
81.47 
69.56 
54.66 
65.11 
82.08 

75.4 
69.6 

56.66 
53.17 
61 .29 

57.1 
65.74 
83.57 
76.26 
75.27 
68.47 

61 .9 
69.22 
72.09 
70.38 
67.35 
61.68 
61 .31 
53.93 
64.12 
71 .23 
82.37 

67.82 

(Boiler 1) S02 (Boiler 1) 
(Boiler 1) NOx (Boiler 1) S02 ppm@3% 02 1- (Boiler 1) S02 CO ppm 1-

(Boiler 1) CO 
ppm@3%02 1 
Min lb/hr 1-Min Avg ppm 1-Min 

24.02 
24.63 

28.5 
31 .6 
22.7 

18.72 
27.48 
35.47 
30.62 
23.59 
20.55 
20.11 
20.54 
20.83 
27.48 
35.57 
31 .12 
29.72 
25.11 
21.68 
26.22 
27.58 
25.93 
24.82 
23.14 
22.13 
17.64 
25.28 
28.95 
34.12 

25.86 

4794.03 
9.06 

11.62 
44.99 
67.82 

25.86 
9.62 

14.50 

7.70 
1.50 
2.26 

0.52 

Min lb/hr 1-Min Avg Min 
8.86 13.6 6.96 
9.05 13.97 7.13 

10.13 
10.35 
7.82 
6.81 
9.86 

11.88 
10.34 
8.64 
8.27 

8.5 
7.96 
7.77 

10.56 
13.31 
11.68 

11.4 
10.57 

9.07 
10.39 
10.67 
9.98 
9.85 
9.1 

9.16 
7.18 
8.83 
9.68 

10.97 

9.62 

14.96 
15.43 
12.68 
10.89 
14.28 
16.94 
15.01 
13.71 
12.74 
12.81 
12.74 
12.05 
15.34 
19.08 
16.96 
16.71 
15.99 
14.11 
15.65 
15.98 

15.2 
1506 
13.78 
14.11 
11 .72 
13.24 
14.26 
15.95 

14.50 

8.34 
8.33 
5.76 
5.19 
8.39 

10.19 
8.48 
6.47 
6.43 
6.74 
5.94 
6.12 
8.92 
11.3 
9.63 
9.18 
8.16 
6.87 
8.25 
8.51 
7.79 
7.72 
7.1 9 
7.09 
5.33 
7.26 
8.06 
9.1 9 

7.70 

1.47 15.35 <56> 
1.4 15.43 <56> 

1.57 14.77 <56> 
1.54 14.90 <56> 
1.36 16.21 <56> 
1.31 16.00 <56> 
1.53 14.48 <56> 
1.68 14.26 <56> 
1.54 14.52 <56> 
1.49 15.87 <56> 
1.55 15.40 <56> 
1.56 15.07 <56> 
1.5 16.01 <56> 

1.52 15.51 <56> 
1.54 14.53 <56> 
1.66 14.33 <56> 
1.47 14.52 <56> 
1.51 14.66 <56> 
1.59 15.13 <56> 
1.37 15.55 <56> 
1.57 15.07 <56> 
1.51 14.98 <56> 
1.39 15.23 <56> 
1.49 15.29 <56> 
1.38 15.14 <56> 
1.44 15.40 <56> 
1.37 16.32 <56> 
1.54 14. 99 <56> 
1.53 14.73 <56> 
1.54 14.54 <56> 

1.50 

(Boiler 1) 
(Boiler 1) CO C02% 1-

(Boiler 1) Stack Flow Calculated 

lblhr 1-Min Min 
3.44 <56> 
3.45 <56> 
3.60 <56> 
3.52 <56> 
3.22 <56> 
3.34 <56> 
3.72 <56> 
3.75 <56> 
3.59 <56> 
3.27 <56> 
3.40 <56> 
3.47 <56> 
3.27 <56> 
3.44 <56> 
3.70 <56> 
3.71 <56> 
3.61 <56> 
3.52 <56> 
3.38 <56> 
3.32 <56> 
3.47 <56> 
3.49 <56> 
3.42 <56> 
3.43 <56> 
3.46 <56> 
3.38 <56> 
3.25 <56> 
3.60 <56> 
3.64 <56> 
3.67 <56> 

02% 1- kdscflhr 1- CO@ 3% Calculated 
CO lb/hr Min Min 02 

11.47 9.24 4730 
11.42 9.3 4741 
11 .91 
11 .76 
10.81 
11.05 
12.15 
12.29 
12.09 
11 .03 
11.44 
11 .68 
10.99 
11 .35 
12.13 
12.22 
12.09 
11 .97 
11.57 
11 .33 
11 .63 
11 .69 
11 .56 
11 .49 

11.6 
11 .37 
10.79 
11 .72 
11.94 
12.05 

11.62 

8.78 
8.89 
9.86 
9.71 
8.54 
8.35 
8.57 
9.62 
9.28 
9.02 
9.72 
9.36 
8.58 
8.41 
8.57 
8.69 
9.07 
9.39 
9.02 
8.95 
9.15 
9.19 
9.08 
9.28 
9.93 
8.96 
8.75 
8.59 

9.06 

4956 
4843 
4433 
4590 
5120 
5162 
4938 
4505 
4680 
4773 
4495 
4740 
5086 
5110 
4962 
4849 
4648 
4563 
4780 
4800 
4701 
4718 
4759 
4658 
4470 
4951 
5015 
5045 

4794.03 

2.26 0.51 
2.16 0.48 
2.32 0.57 
2.30 0.54 
2.21 
2.10 
2.22 
2.40 
2.24 
2.36 
2.39 
2.35 
2.40 
2.36 
2.24 
2.38 
2.13 
2.21 
2.41 
2.13 
2.37 
2.26 
2.12 
2.28 
2.09 
2.22 
2.24 
2.31 
2.25 
2.24 

2.26 

0.44 
0.44 
0.57 
0.63 
0.55 
0.49 
0.53 
0.54 
0.49 
0.52 
0.57 
0.62 
0.53 
0.53 
0.54 
0.45 
0.55 
0.53 
0 47 
0.51 
0.48 
0.49 
0.45 
0.55 
0.56 
0.56 

0.52 

0 . 
~ . 
Q) . ' 
~. 
N 



CeDAR 1-Minute Data 

(Boiler 1) NOx 
Timestamp ppm 1-Min 

3/1/2016 15:54 
3/1/2016 15:55 
3/112016 15:56 
3/1/2016 15:57 
3/1/2016 15:58 
3/1/2016 15:59 
3/1/2016 16:00 
3/1/2016 16:01 
3/1/2016 16:02 
3/1/2016 16:03 
3/1/2016 16:04 
3/1/2016 16:05 
311/2016 16:06 
311/2016 16:07 
31112016 16:08 
3/112016 16:09 
31112016 16:10 
31112016 16:11 
3/1/2016 16:12 
3/1/2016 16:13 
3/1/2016 16:14 
3/112016 16:15 
3/112016 16:16 
311/2016 16:17 
3/1/2016 16:18 
3/1/2016 16:19 
311/2016 16:20 
3/1/2016 16:21 
3/1/2016 16:22 
3/1/2016 16:23 

Average 

Flow 
02 
C02 
NOx 
NOx 

NOx 
S02 
S02 

S02 
co 
co 

co 

kdscfh 
% dry 
% dry 

44.76 
37.61 
38.08 
41 .63 
43.03 
39.42 
41 .63 

44 
45.07 
39.03 
41 .81 
53.06 
51 .25 
45.54 
43.34 
43.42 
41 .03 
48.31 
48.45 

50.7 
47.2 

44.39 
34.98 
35.08 
34.67 
40.6 

44.21 
43.45 
44.86 
38.42 

42.97 

ppm dry 
ppm @3%02 

lb/hr 
ppm dry 
ppm@3% 02 

lb/hr 
ppm dry 
ppm@3%02 

lb/hr 

(Boiler 1) NOx 
ppm@3% 02 1-
Min 

68.48 
58.8 

59.53 
64.29 
66.17 

60 
64.69 
67.72 
70.15 
62.38 
63.69 
75.26 
78.27 
69.43 
67.28 
65.87 
62.77 
70.25 
70.45 
73.42 
69.37 
66.49 
56.51 
54.75 
55.66 
63.42 
67.41 
66.47 
68.4 

60.81 

65.61 

(Boiler 1) NOx (Boiler 1) S02 
lb/hr 1-Min Avg ppm 1-Min 

25.82 
21.13 

21 .5 
23.79 
24.81 
22.89 
23.58 
25.03 
25.47 
21 .58 
24.69 
33.06 
29.05 
25.98 
24.42 
25.04 
23.45 
29.38 
29.18 
30.25 

27.5 
25.1 

18.48 
19.39 
18.79 

22.9 
25.55 
24.97 
25.7 
21.3 

24.66 

4793.87 
9.20 

11.46 
42.97 
65.61 

24.66 
8.66 

13.21 

6.92 
1.60 
2.45 

0.56 

7.88 
7.18 
7.28 
7.96 
9.01 
8 63 
8.68 
8.79 
8.82 
7.42 
8.53 

11 .72 
10.24 
8.12 
7.93 
8.73 
9.01 

10.67 
10.57 
10.49 
9.45 
8.77 
7.01 
7.06 
7.31 

8.2 
9.22 
8.85 
8.9 

7.41 

8.66 

(Boiler 1) S02 
ppm@3% 021-
Min 

12.06 
11 .22 
11 .38 
12.29 
13.86 
13.14 
13.49 
13.53 
13.73 
11 .86 
12.99 
16.62 
15.64 
12.38 
12.31 
13.24 
13.78 
15.52 
15.37 
15.19 
13.89 
13.14 
11 .32 
11 .02 
11 .74 
12.81 
14.06 
13.54 
13.57 
11 .73 

13.21 

(Boiler 1) 
(Boiler 1) S02 CO ppm 1-
lb/hr 1-Min Avg Min 

(Boiler 1) CO 
ppm@3%021 
Min 

6.32 1.62 15.30 <56> 
5.61 1.46 15.63 <56> 
5.72 1.53 15.63 <56> 
6.33 1.64 15.44 <56> 
7.23 1.66 15.38 <56> 
6.97 1.64 15.22 <56> 
6.84 1.68 15.54 <56> 
6.96 1.57 15.39 <56> 
6.94 1.64 15.57 <56> 
5.71 1.7 15.98 <56> 
7.01 1.74 15.23 <56> 

10.16 1.7 14.18 <56> 
8.07 1.53 15.27 <56> 
6.44 1.58 15.25 <56> 
6.22 1.59 15.52 <56> 

7 1. 58 15. 17 <56> 
7.16 1.7615.30<56> 
9.03 1.63 14.54 <56> 
8.86 1.7 14.54<56> 
8.71 1.63 14.48 <56> 
7.66 1.58 14.70 <56> 
6.9 1.58 14.98 <56> 

5.15 1.62 16.16 <56> 
5.43 1.57 15.61 <56> 
5.51 1.62 16.05 <56> 
6.43 1.54 15.62 <56> 
7.41 1.51 15.25 <56> 
7.08 1.5 15.30 <56> 
7.09 1.58 15.25 <56> 
5. 72 1.43 15.83 <56> 

6.92 1.60 

(Boiler 1) Stack Flow Calculated (Boiler 1) 
(Boiler 1) CO C02% 1- 02% 1- kdscf/hr 1- CO@ 3% Calculated 
lb/hr 1-Min Min 
3.51 <56> 
3.42 <56> 
3.44 <56> 
3.48 <56> 
3.51 <56> 
3.53 <56> 
3.45 <56> 
3.46 <56> 
3.44 <56> 
3.37 <56> 
3.60 <56> 
3.79 <56> 
3.45 <56> 
3.47 <56> 
3.43 <56> 
3.51 <56> 
3.48 <56> 
3.70 <56> 
3.67 <56> 
3.63 <56> 
3.55 <56> 
3.44 <56> 
3.22 <56> 
3.36 <56> 
3.30 <56> 
3.43 <56> 
3.52 <56> 
3.50 <56> 
3.49 <56> 
3.37 <56> 

Min Min 0 2 CO lb/hr 
11.47 9.2 4832 
11 .19 9.45 4706 
11 .27 
11.36 
11.36 
11 .54 
11 .26 
11 .43 
11 .24 
11 .01 
11.54 
12.34 
11.44 
11 .51 
11 .25 
11 .59 
11 .46 
12.02 
12.04 
12.08 
11 .89 
11 .67 
10.87 
11 .25 
10.86 
11 .27 
11 .48 
11.46 
11.48 
11 .09 

11.46 

9.45 
9.31 
9.26 
9.14 
9.38 
9.27 

9.4 
9.7 

9.15 
8.28 
9.18 
9.16 
9.37 

9.1 
9.2 

8.59 
8.59 
8.54 
8.72 
8.95 
9.82 
9.43 
9.75 
9.44 
9.16 

9.2 
9.16 
9.59 

9.20 

4729 
4786 
4829 
4863 
4745 
4765 
4734 
4631 
4947 
5219 
4747 
4778 
4720 
4830 
4787 
5094 
5044 
4998 
4881 
4737 
4425 
4630 
4539 
4724 
4841 
4813 
4798 
4644 

4793.87 

2.28 
2.39 
2.53 
2.55 
2.50 
2.61 
2.42 
2.55 
2.72 
2.65 
2.41 
2.34 
2.41 
2.47 
2.40 
2.69 
2.37 
2.47 
2.36 
2.32 
2.37 
2.62 
2.45 
2.60 
2.41 
2.30 
2.29 
2.41 
2.26 

2.45 

0.50 
0.53 
0.57 
0.58 
0.58 
0.58 
0.54 
0.56 
0.57 
0.63 
0.64 
0.53 
0.55 
0.55 
0.55 
0.61 
0.60 
0.62 
0.59 
0.56 
0.54 
0.52 
0.53 
0.53 
0.53 
0.53 
0.52 
0.55 
0.48 

0.56 

t' 
;...i. . 
O') 
I 

.:.Ji. 
w 



Appendix C.2 Unit 2 Data 

R1413543 C-9 



Appendix C.2.1 Unit 2 Sample Location 

R1413543 C-10 



C.2.1-2 
Method 1 

Client: Desert View Power 3/2/2016 

Sample Location: Unit 1-2 Prepared By: Dave Wonderly 

-------119j) 

47 

l 
A B c D E F 

Point No. Sample Point Inches from nozzle 
H (in.) 119.0 

1 4.7 17.7 
W (in.) 47.0 2 14.1 27.1 

3 23.5 36.5 
Nipple length 13.0 4 32.9 45.9 

5 42.3 55.3 
Distance between points 9.40 

Stack Area (ft"2) 38.84 



Appendix C.2.2 Unit 2 Particulate Data 

R1413543 C-11 



Della~ 
IVrQuolil)'S.._..,lr><otponll.~ 

WET CHEMICAL SAMPLING SYSTEM DATA AND WORKSHEET 

CLIENT: Desert View Power 
LOCATION: Unit 2 Stack Breaching 
DATE: 3 - 2 - 2016 
RUN NO: 1-PM Unit 2 
OPERATOR: Shannon Scrugham 
METER BOX N0:-""5_,_-W-'-"'C>!..!S=<------
METER 6H@: _ _,_1'"-'-.7-"43=---------
METER Yd: 0.997 
STACK AREA, FT2,,_: _ ____;3=8=.8=------
TRAV~JiPOINTS, MIN/POINT: 4x30 
6H= , X 6P: ( ·'b"t 
Probe Condition, pre/post test: o '--
Silica Gel Expanded, YIN: "'-'-' 
Filter Condition after Test: o'-.c 

Check Weight: V 

-· 
Meter 6P 

Point Time V..,lume, ft3 in. H20 
~ ..5 og35 \.\' ~ b.I? 1 0 b ,15 

~ a-a ;)C\ 1..\1 "3,,1..{::,() 0. 1<.. 
'2, O'(J '+ :3 '-\\ (._, , oso o .1 re 
2.. O't>\{-1 L\1~ .. l~S 0 t e;,.,() 
I CJ'6ol L\fb\,\",C 0/'1 "') 

f':J£tvf\ \) 't?C'.; <; l\ '?>~ ,";2,3-') 
s ~'l <-\'?,\..\ . 'J?.,.< \ . 0 0 
"\ OG\C>\ \....\~1.?....2:0 \ 0 0 ,, o '\o~ '-\'C\. c , :i_ 'b:) ~-°'0 

~ 1- ~C3\_0G 4q .~I ;(SO 0 1 () 
I 0 '\. \ -:, '-\C,, ~ .. 710 13,JO 

C.cGN "\ o'-\ \ --~~s. 3'{.v 
5 oq,c ~Q., 1'-ID o. IS' 
'-t 0'"\2A, SUI, OsO (~, T~ C?, 
7 oet:i..1 50~.100 °' \ .;( 
' i.. oc-.·o\ SC)(,, .lbo bo)'b 
J o'i?n 5Dt:h r '1 ([) o.o,n 

Averaqe Ol\?iG\ s11 . ~so 

Comments: £t r C-/lA fi 1J ~cvi;"j\.. 
'\ 

.,.. 

o...r ti 
AMBIENT TEMPERATURE: ~ 
BAROMETRIC PRESSURE-: ---==) -_;>- .- ._,- (.----

ASSUMED MOISTURE: ___ __,_,13"""0/c""'o -------

PITOT TUBE COEFF, Cp: __ __,0,_,_,.8.....,4 ______ _ 
PROBE ID NO/MATERIAL: # 72 Glass 
PROBE LENGTH: 6' 
NOZZLE ID NO/ MATERIAL: # 29 SS 
NOZZLE DIAMETER: 0.243 
FILTER NO/TYPE: ---~....,,~..,z-::.s=-:r-"""28""'"5-7 ____ _ 

PRE-TEST LEAK RATE:: Sa.~ CFM@ 1) in. Hg. 
POST-TEST LEAK RATE: : CFM@ in. Hg. 
PITOT LEAK CHECA( - PRE: L-- POST: __ _ 
CHAIN OF CUSTODY: SAMPLE CUSTODIAN OW 

SAMPLER MM=- S' ) 
SAMPLE CUSTODIAN DW 

6H Stack Probe. Filter Imp. Out 
in. H20 Temp, °F Temp, °F Temp, °F Temp, °F 
\~ ti> i.-3) '3'-\U D, .~\ ~C:,,O 'v() 

\ · ~ -;, L\ () '.J.C,~ ':J c; I .sr 
t . ~{p '°S'-10 ') ~ ... , A.SS- s tJ 
\ .~q "Y-\o ,J_ <;" .::;- ~~(.., '50 
~ .t.,,5' ·3 ',3.C\ ~ S' <) ;2. '-{ s c; \ .. 
1.1 "i ~ ?:>°\ 2 S'\ :2..... s \ 5.S-
\ 14 ~~4 ?... ~ L.\ ). '-\ <;' SJ 
l .(pl "3> ~Ci ~ ".> l )._ '1. ~ S?-.. 
I Z.b ~L\n ")<O '] c:::. l <;?--
\ . '2 "" ~YO 2 'S"'O .:4 <; c, ~ ;;__ 

~ 
\ ·~) 3'-\.) ;;i,ss J...~o 5 ::l-
I 22... ;z, '-\ () r:l <:I :2 '-\ "° :5\...\ 
\ .30 3'-lO ..l. ~L\ ;2 '-f c;- S'-' 
I 'iO ~:?\ 2S'S .LI..\ 5 ~ "'-'. 
l ,U."'\ ·~-sci "2- c; t.. "?.. "5'1 ~L-/ 

~ \ ci IJ-"-.~ '3t). l (,., , .......... 
" 

Imp. #Contents Post-Test- Pre-Test= Difference 

Dl-H20 "7 >'. ( 6 17... · I n 4' · '1 

_2_ Dl-H20_ 7? 7. ( ] >-'7. s= 11. ' 

_3_ Empty __ f 1 ) .o J 1 <...I u > 

_ 4_ Silica Gel_ ci L 7 7 t?;o G, 1- "'l. I · s 

Total: 'L 7 6- . ) 

Meter Temp, °F Vacuum 0 2 Pstatic 
In Out in . Hg. % in. H20 

I'S 11 ·s- &-., .~o 

co,::;( (L-\ ~ 
ip.., '-\ I~ s 
~<-{ 7 'A 'S 
RS 'C> ('.) s 
0 '-5" 'Oo ~, 

l10") 'O,.. '< 
~Ct> tl~ ~ 
e>¥> t1~ \ I 
BIO f')~ "'-. I 

0-<LJ ~~ ":> 
~l 'V 3. '-· 
~,-, 9,, ~ ...> 
~(,p ~.::2_ ') 
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De/ta/). 
N~S.-,......._..., 

WET CHEMICAL SAMPLING SYSTEM DATA AND WORKSHEET 

CLIENT: Desert View Power AMBIENT TEMPERATURE: 5vo Imp. #Contents Post-Test - Pre-Test= Difference 
LOCATION: Unit 2 Stack Breaching BAROMETRIC PRESSURE: 
DATE: 3 - 2 - 2016 ASSUMED MOISTURE: 13% _1_ Dl-H20 -
RUN NO: 1-PM Unit 2 PITOT TUBE COEFF, Cp: 0.84 
OPERATOR: Shannon Scrugham PROBE ID NO/MATERIAL: # 72 Glass _2_ Dl-H20 -
METER BOX NO: 5-WCS PROBE LENGTH: 6' 
METER 6H@: 1.743 NOZZLE ID NO/ MATERIAL: # 29 SS _3_ Empty __ 
METER Yd: 0.997 NOZZLE DIAMETER: 0.243 
ST ACK AREA, FT2: 38.8 FILTER NO/TYPE: FG 83-2857 _4_ Silica Gel 
TRAVER4E POINTS, MIN/POINT: 4x30 PRE-TEST LEAK RATE:: CFM@ in. Hg. - S:0e ld* 1 6H= ~X 6P:~ \ °1>fa POST-TEST LEAK RATE: :.<Os'.X:::>>CFM@ ls- in. Hg. -Probe Condition, pre/post test: PITOT LEAK CHECK - PRE: POST: ~ 
Silica Gel Expanded, YIN: CHAIN OF CUSTODY: SAMPLE CUSTODIAN DW 
Filter Condition after Test: SAMPLER MM 
Check Weight: SAMPLE CUSTODIAN DW Total: 

Meter 6 P 6 H Stack Probe Filter Imp. Out Meter Temp, °F Vacuum 0 2 Pstatic 
Point Time Volume, ft3 in. H20 in. H20 Temp, °F Temp, °F Temp, °F Temp, °F In Out in. Hi:i. % in. H20 

n S o'-\ LI \ ':::>I 1 _o;s o o,~-yt:....,, \ . S?., ~'-\D ~5S .<_L.D S-5 ~'1 '3?, '(_ ~- "<)() 
L\ DC\ l\ <; Sit..\. r,,fll D .S ".L I •to?- 3. '-I 0 ~(po 2. s 'S ~~ ~~°' ?.,~ c; 
-:; oq..,\Oi ~'I . <; 10 D,l/'J~ t . ~'1 ~~ ';l to\ ~s0 "'.::> l,p ~9 ~(o <)" 

kl.. oS".'2. <=)"]0.3<"0 0 .'1~ \ -4<' 2,y <' ~ {.p \ ?..5b s~ ~"\ ~ ~ 

' {') <151 S2~.::l~ .J e (<, ! . 'ti:O 6~<-\ ::> 5Co ~~l s c, ~~ 9~1 s. 
E1vO \00 \ S..l~· '(,}[) / 

c:. 5 \t.,1:> '), c ::2 co -~C,,) /,; l J,.QL, 3Li t.( ?...<:;;-<;;;- ')....) ) "'\""<(""° 90 9-,( :s-
~ \ool 5;). G\, I?- 3 ( ,('") 4-r@r(.~~ -Z, L\ 'I...\ Z.~o '(_ 5 .!:> ::::::.~ 91 'DS --:;, ., 

,,.., t ' t;; 3 ..2 d.;\ \ ~C1 < ~\;r -::,~~ ~c;L{ ,_.:; y ..,. 'S' 9~ 8cr s-
2, o\~ s-ss. 35D J, 0 I .c:;.,(,? '2, '-\ l.t? °;:{ .s. &\ ;{ '\{,,., 'SI <..;-:>..., t)C, 'S 
I Io\"\ :>37), ;;l. 'iO l - \ 2. -05 s-15 ~ 5'1 ~ "<\{ St "'1.:2.... ~~ ~ 

~l/\t:) In)?., s1..\\ J.1.os ' 

f-- s \ ..,') c 01..\( J.\/t; \ ·O ) a...1" 6l-\(a ':) ( ,,,/) .2..& \ 51 'i:::. ~ '1 'S 
'\ { ,'J 10.. S\.\'\. ~UD \ . l 1 o') ~(o ) (..?-, :<. '1 lA $'1 'i '°'; cio ').. 

~ 1en~ GJ'-\1 .C.:.1S I·\ ~ .o<, ;<c..1 ~, "> s~ ;)__ \.\ l '=>16 <?., <::;" 9.)... \ 
A \031 <:> '.)() ' 'b :l < I -z ;) ~3 <, Lf -.., "1- 5 f( l'L_ L( (., > [> q ..;- c, ?.. '>" 
I \0 I.\\ ~0'-\ .ocos \~ u l. q, !l'J \Lt 1 '7 C" 'ir ,...., ..... , f.. C- .:, 0, < °' '- I 

Averatiie: \ t.? 11S ~":>/• l\2,') 

~ c_~~ t="~cP \o \ "b\c ~~ '2f.:i.[1b 
~ 
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De/ta/). 
Jw~s-i.c .... ~ 

WET CHEMICAL SAMPLING SYSTEM DATA AND WORKSHEET 

CLIENT: Desert View Power AMBIENT TEMPERATURE: 90" Imp. #Contents Post-Test- Pre-Test= Difference 
LOCATION: Unit 2 Stack Breaching BAROMETRIC PRESSURE: ""')..> ....> ( 

DATE: 3 - 2 - 2016 ASSUMED MOISTURE: 13% _1_ Dl-H20 Vit.t&· / 'J ZY.\ '21~· Lf - --
RUN NO: 2-PM Unit 2 PITOT TUBE COEFF, Cp: 0.84 

Dl-H20_ 'IL ( .u /I L/. J OPERATOR: Shannon Scrugham PROBE ID NO/MATERIAL: # 89 Glass _2_ 11. I 

METER BOX NO: 5-WCS PROBE LENGTH: 6' 
METER6H@: 1.743 NOZZLE ID NO/ MATERIAL: # 55 SS _3_ Empty __ ~7 ~·, t 72 ·) "1. - <., 

METER Yd : 0.997 NOZZLE DIAMETER: 0.246 c; ".'... 7 <7< '7..:JS' 0 STACK AREA, FT2: 38.8 FILTER NO/TYPE: FG 83-2855 _4_ Silica Gel '"1.. '1 -Y -
TRAVERSE POINTS, MIN/POINT: 4x30 PRE-TEST LEAK RATE: : t..ooe>£CFM@ 1:s::: in. Hg. 
6H= ' .1,lo X 6P: f' POST-TEST LEAK RATE: : CFM@ in. Hg. 
Probe Condition, pre/post test: 0 /..... PITOT LEAK CHECK - PRE: \,.....- POST: 
Silica Gel Expanded, YIN: h , CHAIN OF CUSTODY: SAMPLE CUSTODIAN DW 
Filter Condition after Test: u'- SAMPLER MM 
Check Weight: \..- SAMPLE CUSTODIAN DW Total: 1 5? 'L 

Meter 6P 6H Stack Probe Filter Imp. Out Meter Temp:; °F Vacuum 0 2 Pstatic 
Point Time Volume, ft3 in. H20 in. H20 Temp, °F Temp, °F Temp, °F Temp, °F In Out in. Ho. % in. H20 
~ s \ \ 0 3 s s-i. ioc> 0.1~ /.Y-l ·~~ ,:(, S'1 ~LP{) l,pO q (, C1L\ -?., (., '* .S6 

"\ \\0., 'b~ l ,\o0 ().1«) \I 4 0 "2, '-\ < QSS Q~~ l.. 0 ., ~ <1~ 3 -r-J ' 
~ \ l \ \ ~.')., 'fee () ') c:, \ .~o ".2_~~ ?..~ .:<.~~ s-c; ~~ 9:<.. 3 . 0 
z.. I\ \ .') S.~ 1,, , to5V fl ,CO() ' so '3.U. <" .:2 s ~ .:2 51 3·~ <+i ~ '-\ '-\ 3-D 
\ \l IC\ "'~ ~'i. ?-,c:z t.. Q,T) \ 150 ~'\(I) ;i. <_..;; ~ -+C\. s::i.... '-\C.-0 C\. '-\. • ~r) 

E1-1() \ \':2_ ~ ·~'1) 1-'fD -
{},. 5 \\Z~ <:r1::i. 'J~ I) ,t(;J \ , c;~ "'l, '4 e:: ;;2 \oD .)~O 5 l °I' 9J C' t.f ~-r) 

,} ~ \ \ ;_ c <:Yic,,l\10 () IC.:2 \.~'2., ':.ft(, 2~'1 'L.(,, () 5( 'ro p '-! '..:) ,() 

7, \I~ ~1~,o-oo O . ~D I ,r:!._r ') '.'-\ e:; 2 c.:. o 2v I S l ( oc:> ~4 3-cJ 
,I:'*" 2 \' 1- &'?'.> \ . ?ioO D. -, '"2, 1 .s~ ?,'°1 '-\ -;:(I A I :2 S"\ 5~ \c/) ""Ho ?, -;J 

I \I'\\ 5<01...\. C...10 {) .('< 1 SIO ~'-{ 'i 2 !.l 250 s. ·~ \u\ i ' l.- ~-u 

E 0ft> (\•-ts sco1 .Y.oo 
t< .s \ \ !ltl <;lib 1 ·l\oU ,f) , I,~ \ ' :::>~ 3'-\l,p ~ C..,,l .2...~( 5~ ~0\ en :5. C> 

t.j \ \ 5\ c.;.~ .(,,nO ~ . 1< l1 SB ::'.>'\ '-\ ;zc;,q ~><6 5~ tOl Q • ?:,-~) 

~ \ \. '5"<; ..'.:>l\ 1 '-1'\o ().-1~ \ I (., L.{ ~~'-t < ;:) I,..,!'} ~ ~( 'S <::)" (0/ = '11 :?::.o I 

2- \\?Cf sc:;\.,\ , bCC o · T;z., \.•$3 ~~(,, _)_ <; c;- -:2 ep<; ~<.:> 1c l l'i ~o .J. 
I \ .}..o 3 =><t 1 . ~ \ '.) ()•\ s 1 .s ::> ':3"-\ ( 'I a.c;u ,!2 5-<_ ::Sb l Ol '\9 ~ '(./ 

Avetade t .l..O I tJcb1 co /] 

Comments: r~n.. r 0,1< k r~ 1t 1 ,o< ~~()1.--.. .. 3\1 \,~ l. 

-d: r· )t..J}-l \~ "'-u ~- u u / "\C..... ~l . .!.. ( ll.,, ........ -; 
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Della~ 
6"'~S--.~ 

WET CHEMICAL SAMPLING SYSTEM DATA AND WORKSHEET 

CLIENT: Desert View Power AMBIENT TEMPERATURE: ~D Imp. #Contents Post-Test - Pre-Test= Difference 
LOCATION: Unit 2 Stack Breaching BAROMETRIC PRESSURE: 
DATE: 3 - 2 - 2016 ASSUMED MOISTURE: 13% _1_ Dl-H20 -
RUN NO: 2-PM Unit 2 PITOT TUBE COEFF, Cp: 0.84 
OPERATOR: Shannon Scrugham PROBE ID NO/MATERIAL: # 89 Glass _2_ Dl-H20 -
METER BOX NO: 5-WCS PROBE LENGTH: 6' 
METER 6H@: 1.743 NOZZLE ID NO/ MATERIAL: # 55 SS _3_ Empty __ 
METER Yd: 0.997 NOZZLE DIAMETER: 0.246 
STACK AREA, FT2: 38.8 FILTER NO/TYPE: FG 83-2855 _4_ Sil ica Gel -
TRAVERSE POINTS, MlseOINT: 4x30 PRE-TEST LEAK RATE:: CFM@ in. Hg. 
6H=~6P: ::<_. l POST-TEST LEAK RATE: : .(ace>'SCFM@ ,2:i- in. Hg. - s;~~?~ ( Probe Condition, pre/post test: PITOT LEAK CHECK - PRE: POST: ....,..-

Silica Gel Expanded, Y/N: CHAIN OF CUSTODY: SAMPLE CUSTODIAN DW. 
Filter Condition after Test: SAMPLER MM 
Check Weight: SAMPLE CUSTODIAN DW Total: 

Meter 6P 6H Stack Probe Fi lter Imp. Out Meter Temp, °F Vacuum 0 2 Pstatic 
Point Time Volume, ft3 in. H20 in. H20 Temp, °F Temp, °F Temp, °F Temp, °F In Out in. Ha. % in. H20 
~ 5 \l,." /,.00·100 () '7) 5 \.lot >'1Y :.< :>C:- '2~7 S°\ \o\ SY y () ,. , ")a 

~ l-) \).. :q loo3.~~L 0 ;>i< ;,( . O\!.\ ?:," «). .:<.L~o Z.Ce l S.16 \ 0\ 9 Di '-\ -() I 

3 I~~.~ 100 .,.,, 030 /) '6:A \. - {\?' ?,'--\.S 2<:::;''5 ;l... tt· I '51 (cl 99 t.(. /) 
']_ );Q"I ( ~n "' , fo'3S r"J.C!?:JO \ .13 --;( t-\ ~ ~ S'CO ;) so ss t 'O { 'T ~ L\ <;) 

\ tJ..o:; In\~ .<()\ ) () «1 < \ . (,, \ 3 I-{ '--{ 2 S-'1 ~57) c. 'b \ 03 1'1 1...\:-Cl 
F:: V\)() t'.)...61 c.\S .''S\ S 
E s \ :::i. ::,~ t..1S:'S\') \ t ?-- .) .s 'O 3*<? 2...:;) .d <;D _5) co fot{ '1'1 4-.u 

y I ;;i_~~_,, \.n\~.,SC\ 5 \, ·1- ~ pf!.f) 3-...\ '-l ..'.2_~1 .,.( 'i '1 ""ii ' o'-{ °' '\ 4 ·() 

~ \ ~ '-\1 fn :t)..,010 ·· [ ( d,(~ (!.,., ·~'-'\Lj U c;o. ~S-1 SI Jol( 4Cr Y·O 
1-. I ;)... e-, \ t - ".L .:; .cc, 3 < l ' ']_ '] c, g ~ "t ,<) ~ 'c, '.l....lco '5 l. [ 0'-( (<..:>ci 1-h'I 
I \ ")_ <.; <:. lo.Z9 .fi,o5 . \ -D ?...-\cs- ·~'-\V> '.;< 50 -<.~\ Sl. \ o '{ ( o::J Lfi") 

..--~ '::i... C::,ot (,? 3::,. \ '&:> 

"' ? 1~0-:S t,,~-; .\'W) \..0 ~·\ <::) ~'{(,.:. ;z <; ( =<. s;-i:...:> ~( lo<-< (.::0 4-o 
'i 13.()/ I )../A ,(oC\() \ . \ 2 -~ I '>'-! lp .:Z SS ,,,)_ .;- ( ~o .. Io.._( la:> 'i·u -s '? \ t {A 'f010\S \ ' '2- ?. .5'6 3-\~ .2.. Sb 'zs1 c<=i ) o'-l t l'Y'l '-\ '( l 
2 1?>1.<.. I ,..,'-1 .:?117,S ~ - '2- :< · b<o .;>~ I ?.s ..c:;- rl,~y 59 Io'-{ 100 '-t-U 
\ 

\3 1 °' Lq'-(1, 500 l · \ .;;( ·31 '3t.tb .;i. s ~ .2>(,. S°r r ,., L{ ta:> W~() l"t'--
Average \~-0 lp'ct) I°' 2..0 • ; 't 
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Del/I/~ 
.. Q"""rS..-. ......... 

CLIENT: Desert View Power 
LOCATION: Unit 2 Stack Breaching 
DATE: 3 - 2 - 2016 
RUN NO: 3-PM Unit 2 
OPERATOR: Shannon Scrugham 
METER BOX N0:~5-~W~C~S~-----
METER 6H@: ___ 1 ~·7--43"'--------
METER Yd: 0.997 
STACK AREA, FT2

""": --=38=.8~---
TRAVE~s: POINTS, MIN/POINT: 4x30 
l\H= "J.. . X 6P: 
Probe Condition, pre/post test: .? k. 
Silica Gel Expanded, Y/N: v-., 

Filter Condition after Test: "1.... 
Check Weight: ________ _ 

Meter 
Point I Time I Volume, ft3 

~ S T\33~ 1 t,c;:~.sl'6< 
'-'\ I \'3L\0 I (..S8 .~ID 
~ I )3-l..\ '-'\ I l.e-li \ ,~lLD 
L. I "'\ ~'1 IOI l,~ '-\ • S2..~ 
1 I \;??L.. I («..I, '1~0 

~ ~ 0 I 1 "'3 s tR I tb 1 o ~ s D 
~4- 5 h~SC6 I G>10.9SO 

~ 1~ t.\-o-Z... I ~ 11.\ , syo 
-i, 1 1 U.ov I <..1<t.>.ooO 
'L I IL\\(.? I (,g'00 ·'030 

., \ 1 14-f 1 y I f.A.>?:J,1rv 
\? r>0 1 l'i \0 I Ui,rn .~ic; 

f\_,,, s I f '-\w I C:0(o.L\2S 
\.\ I 1 ~ 1. 4 I ~ . sw 
'> I lt.!2.'f1 I lt.°t°J:.L\1v 
2 1 \ 1-f3t.. I t..9.s.sias 
' I ) ~~LI I (., 'i "b .500 

Aver~ l l 1-\- LfDTlot. 4 4~ 

l\P 
in. H20 

u.C6() 
o, 1 .l. 
o .·1;;i_ 
oqo 

I~. 1.0 

\ , l CJ 
1.00 
() .<?>~ 
E), (,,~ 
c. ·r.t., 

l9· '60,. 
~ 
D "l 5 
0.1~ 
b I let> 

WET CHEMICAL SAMPLING SYSTEM DATA AND WORKSHEET 

AMBIENT TEMPERATURE: ___ 9_S ______ _ 
BAROMETRIC PRESSURE: .., . ..., c 
ASSUMED MOISTURE: ___ ~13~%~o ______ _ 
PITOT TUBE COEFF, Cp: __ __,0=.8:.....:4 ______ _ 
PROBE ID NO/MATERIAL: # 72 Glass 
PROBE LENGTH: 6' 
NOZZLE ID NO/ MATERIAL: # 29 SS 
NOZZLE DIAMETER: ____ _.0=.2=-=4=3 _____ _ 
FILTER NOffYPE: FG 83-2858 
PRE-TEST LEAK RATE: : 4J.co5 CFM@ l ~ in. Hg. 
POST-TEST LEAK RATE:: CFM@ in. Hg. 
PITOT LEAK CHECK - PRE: POST: __ _ 
CHAIN OF CUSTODY: SAMPLE CUSTODIAN OW 

l\H 
in. H20 
\ .\?-
1.£.S' 
\ . c;s-
\ G\ L\ 
Z -1 ~ 

:2 ·3 \ 
:L. l 0 
l. Ito 
I .L.\ 3 
\:SS 

\.l"~ 
!~ 
( •·'>~ 

' .'2> 3,, 
I . \.ol\ 

' 
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Temp, °F 
~S\ 
'].,'5\ 
°?->2D 
~c:; I 
3_i:::1 

~5\ 
~.s~ 
?i S;;L 
~~)._ 

: s-1-

'> S-\ 
;~51 

'3 ,5).__ 
~s::i-
3>5:2.._ 

SAMPLER MM 
SAMPLE CUSTODIAN OW 

Probe 
Temp, °F 
~co\ 
2S \ 
~ c;-n 
:i...s< 
:t <:) ( 

25e; 
:Z!.. 0 
;:( L. / 
:z s~ 
'?.... '5' 7 

1-teo 
:<_c., \ 

'2. <; '1_ 
2 5"'\ 
;(_ $"''\ 

Filter 
Temp, °F 
~'i!R 
J_ '-\ <() 
;< \.19 

?....<:::"'O 

)__" °1 

;t SI 
~~( 
). '-\ ~ 
2-~~ 

-z._ ) $) 

2.(D I 
~~c:::: 

;i_ 5<; 
2 <; '5 
~se 

Imp. Out 
Temp, °F 

5q 
l_oO 

5'1 
{AC> 

c;co 

.51 
so, 
sco 
S<f.D 

.S-8" 

SCZ3 
'$"/ 
St 
S'O 

5' c;_ 

Imp. # Contents Post-Test - Pre-Test= Difference 

Dl-H20_ '\ 1-v '7 :· 'P"" 7 "l '2 "1 ?.. 

_2_ Dl-H20_ 715 / I rl:, I ,g- r) . > 

_3_ Empty __ / I~·" 7 / r · ?- __L1 

_ 4_ Silica Gel_ q 'f '-/ .. ~ ~ 7. 7 . 7 ~ L. 

Total: '- ['J . 1 

Meter Temp, °F 
In I Out 
lo~ I 10 \ 
\ ~o I °\C1 
I oc::i I 9 C\ 

too I c!fe 
I e>u I "l f;) 

G:\~ I '11 
to\ I ~°'-
lOl I "74 
lb\ I '1~ 
Io I I °J "-> 

101 I 99 
\ ~l I 9v 
Io-\ - I Cf co 
tot I C\~ 
101 I ~41 

Vacuum 
in . Hg. 
u 
~ 
L, 

I 
4-

er 
"-\ 
'i 
lf 
'-1 

'f 
<-(1 
4 
L\ 
c..f 

0 2 
% 

Pstatic 
in . H20 
.... c;;-6 

' 

I 

Comments: % cy l=&\o\ OR_ -,\-o ?- .. \ i'--l '""()L. 3\ 2. l { (p 
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Della~ 
1.10....,.s.-.~ 

CLIENT: Desert View Power 
LOCATION: Unit 2 Stack Breaching 
DATE: 3 - 2 - 2016 
RUN NO: 3-PM Unit 2 
OPERATOR: Shannon Scrugham 
METER BOX NO:=S-_,_W-'-'C=S"'------
METER 6H@:_~1-...7""'43=--------
METER Yd: 0.997 
STACK AREA, FT2,,_: --=38=.8=-----
TRAVER$E POINTS, MIN/POINT: 4x30 
6H= --2.l_ X 6P: ---; (., '1 .:;-
Probe Condition, pre/post test: ____ _ 
Silica Gel Expanded, YIN: _____ _ 
Filter Condition after Test: _____ _ 
Check Weight: _________ _ 

Meter 6P 
Point Time Volume, ft3 in. H20 

I-Cl s \'-\l\"). tD\AL\-S O.~ 

'1 \~\..\;Ct> 'lo'-\ , "30 ~ t?,_cz,o 
3 \'1'30 I o1-'-\li() o,1}') 
2. \ l.{C,"\ I\ O-'{Cfn b .12, 
I I '-'-S'O \l'3.'310 I) "l ~ 

!::::~ \0crL '\I Ip, 2"1 c 
~-:; ,c;~y 1\lt:> -~ 10 \ ·Io 

'"'\ 1C:.. 09. 'r) 1,c,, 'V:..l \, \ 0 

3 f;; \ '.2.. /J3.33D l ·O 

2. \5 \.\o -u.C.:,:olD \·O 
~I 1S-UJ IX>. <;oo t 0 

f:?:rJ ".) \ ~')~ !3~41'~ 
y .5 \C...1 v 1<.,;,,.~<, \. D 

~ \.S 3<::> '13(o,3<J) \ I\ 
3 \ ·:::»3'1 'l >Ct. '2,0D I 'J 
:i. \~:S,cf;i < ·-r~ .. 0w \ ~ 

\ ,<=) '-\)- 1'-fv, , 10 \ ;) 
Avet":aae \<., '-\ 07 ''\lf\ . '-\I Si 

WET CHEMICAL SAMPLING SYSTEM DATA AND WORKSHEET 

AMBIENT TEMPERATURE: _ _ =j_.__,.Q~-------
BAROMETRIC PRESSURE: _________ _ 
ASSUMED MOISTURE: ___ --'-'13"-"0/c-=-o -------

PITOT TUBE COEFF, Cp: ___ 0~·-=-84~------
PROBE ID NO/MATERIAL: # 72 Glass 
PROBE LENGTH: ~ 

NOZZLE ID NO/ MATERIAL: # 29 SS 
NOZZLE DIAMETER: ____ _,0=.2~4-=-3 _____ _ 
FILTER NO/TYPE: FG 83-2858 
PRE-TEST LEAK RATE:: CFM@ in. Hg. 
POST-TEST LEAK RATE:: toa:?,SCFM@ cs: in. Hg. 
PITOT LEAK CHECK - PRE: POST:_ V..;;___ 
CHAIN OF CUSTODY: SAMPLE CUSTODIAN OW 

SAMPLER MM 
SAMPLE CUSTODIAN OW 

6H Stack Probe Filter Imp. Out 
in. H20 Temp, °F Temp, °F Temp, °F Temp, °F 
\ _[,,'9) :J..'Sd- ;~ '-;;::;; \ d-. ~\ loo 
I -f ,..,Q., At 9 ..J S"b .'."2SI scr 
f 'lo '1 °?> S.::L zl\<1 ")__<;. I ")a., 

\ '<;--i.., ?>5"1 ~ 'S"V -2_"'0 SC\ 
\ , ~-z., ~<:;;\ .::< c:; ( ?... SY.., 5'1 

~-~[ 3S<.... .::zso ,;i...c;r') S\ 
:<.'3) ·~s"":> -;{ <; 3 ,;( '-\\ SS 
,'.)_ ·10 3sl\ 2 s·2-> ;;__ ~c?_) s~ 
:<. . \ \..? ~~ ;.::(<::;~ ;). S"b ~'1 
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dP 

5 0.750 

4 0.750 

3 0.780 
2 0.800 

0.950 

5 1.000 
4 1.000 

3 0.960 

2 0.700 
I 0.700 

5 0.750 
4 0.680 

3 0.720 
2 0.780 

1 0.800 
5 0.850 
4 0.920 

3 0.830 
2 0.780 

0.750 

5 1.1 00 
4 1.000 

3 0.950 

2 1.000 
1 1.100 

5 1.000 

4 1.1 00 
3 1.100 
2 1.200 

1.000 

Average 

Delta P (iwg) 

Meter Pressure (iwg) 

Stack Temperature (F) 

Meter Temperature (F) 

Meter Volume (act) 
Liquid Volume (ml) 

l -PM-U2 

(dP)".5 dH 

0.866 

0.866 
0.883 
0.894 

0.975 
1.000 

1.000 

0.980 
0.837 
0.837 

0.866 
0.825 
0.849 

0.883 
0.894 

0.922 
0.959 
0.9 11 

0.883 

0.866 
1.049 
1.000 

0.975 
1.000 

1.049 

1.000 
1.049 
1.049 

1.095 
1.000 

0.8874 

0.887 
1.62 1 

342 100 

86.433 
86.865 

278.300 

1.31 
1.31 
1.36 
1.39 
1.65 
1.74 

1.74 

1.67 
1.26 

1.26 
1.35 
1.22 

1.30 
1.40 

1.44 

1.53 
1.62 
1.49 

1.45 

1.50 
2.05 

1.86 
1.77 
1.86 

2.05 
1.86 

2.05 
2.05 

2.23 
1.86 

1.621 

Meter Vol 

470.570 
557.435 

86.865 

Ts 

340 

340 
340 
340 

339 

339 
339 
339 

340 

340 
340 

340 
340 

339 
339 
340 

340 
343 

345 
344 

344 

344 
345 

346 

345 

346 
346 

347 
347 
347 

342.1 

Imp 
931.6 

777. 1 

713.0 
927.7 

78 
82 

84 

84 

85 

85 
85 

86 
86 
86 

88 
87 

87 
86 
86 

87 

89 
89 
89 

90 
90 
91 
92 
93 
93 
93 
93 
95 
95 
95 

Tm 

77 
74 

78 
78 

80 
80 
82 

83 
83 
83 

84 

83 
83 
82 

82 

83 
86 
86 

86 

87 
87 

88 

89 
89 

89 

89 
90 

92 
92 

92 

86.4 

Imp 

692.7 

759.5 
7 12.7 

906.2 

238.9 
17.6 

0.3 

2 1.5 
0.0 

278.3 

dP 

5 0 72 

4 0.75 

3 0.75 

2 0.80 

I 0.80 
5 0.82 

4 0.82 

3 0.80 
2 0.73 

0.75 
5 075 
4 0.75 

3 0.78 

2 0.73 
0.73 

5 0.85 
4 0.95 

3 0.82 
2 0.80 
I 0.75 

5 1.20 
4 1.20 

3 I. IO 

2 1.20 
1.00 

5 1.00 

4 1.10 

3 1.20 
2 1.20 

1.10 

Average 

Delta P (iwg) 

Meter Pressure (iwg) 

Stack Temperature (F" 
Meter Temperature (F) 

Meter Volume (act) 
Liquid Volume (ml) 

2-PM-U2 
(dP)".5 dH 

0.849 

0.866 

0.866 
0.894 

0.894 

0.906 

0.906 
0.894 

0.854 

0.866 
0.866 

0.866 

0.883 
0.854 
0.854 

0.922 
0.975 

0.906 
0.894 

0.866 

1.095 
1.095 

1.049 

1.095 
1.000 

1.000 
1.049 
1.095 

1.095 
1.049 

1.34 
1.40 

1.40 

1.50 
1.50 

1.53 
1.53 

1.50 

1.53 
1.58 

1.58 

1.58 
1.64 
1.53 

1.53 
1.79 

2.04 
1.76 

1.73 

l.6I 
2.58 
2.58 

2.37 
2.58 

2.15 

2.15 
2.37 

2.58 

2.58 
2.37 

Ts 

344 

345 

346 
345 

346 

345 
345 

345 
344 
344 

346 

344 
345 

345 
340 

344 
345 
345 

345 

344 
345 

344 

344 
345 

346 

346 
346 

348 
347 
345 

0.8902 1.864 344.9 

Meter Vol 

0.890 558.7 
1.864 650.920 

344.933 92.220 

99.233 

92.220 

255.200 

Imp 
946.7 

726.0 

675.4 
927.8 

95 
95 
96 
98 
98 
98 

100 

100 
IO I 

101 

IOI 
IOI 

101 
IO I 
IO I 
IO I 
IOI 

101 

IO I 
103 

104 

104 
104 

104 

104 
104 

104 

104 
104 

104 

Tm 

94 

93 

93 
94 

94 
94 
94 
94 
96 
96 
97 

97 

97 
97 
98 

99 
99 
99 
99 
99 
99 
99 
99 
100 
100 

100 
100 
100 
100 

100 

dP 

5 0.80 

4 0.72 

3 0.72 
2 0.90 

I 1.00 

5 1.10 

4 1.00 

3 0.85 
2 0 .68 

I 0 .73 

5 0.80 
4 0.75 

3 0.75 
2 0.73 

I 0.78 
5 0.80 
4 0.80 

3 0.78 
2 0.73 

I 0.73 

5 1.10 
4 1.10 

3 1.00 

2 1.00 

I 1.00 
5 1.00 

4 1.10 

3 1.20 
2 1.20 

1.00 

3-PM-U2 
(dP)" 5 dH 

0 894 1.72 

0.849 1.55 
0.849 1.55 

0.949 1.94 

1.000 2.15 
1.049 2.3 1 

1.000 2.10 
0.922 1.76 

0.825 1.43 

0.854 1.53 
0.894 1.68 

0.866 1.58 

0.866 1.58 
0.854 1.53 
0.883 1.64 
0.894 1.68 

0.894 1.68 
0.883 1.64 
0.854 1.53 

0.854 1.53 

1.049 2.31 
1.049 2.3 1 

1.000 2.10 

1.000 2. 10 

1.000 1.95 

1.000 1.95 
1.049 2.15 
1.095 2.34 

1.095 2.34 

1.000 1.95 

Ts 

351 

351 

350 
351 

351 
351 

352 

352 
352 

352 

35I 
351 
352 

352 
352 
352 
352 

352 

351 
351 

353 

353 
354 
354 

354 
354 

355 
353 
353 
353 

99.2 Average 0.8881 1.854 352.2 
Imp 

728.3 

714.9 
672.5 

905 

Meter Vo Imp 
218.4 Delta P (iwg) 0.888 655.585 920.9 
I I. I Meter Pressure (iwg) 1.854 749.475 781.1 

2.9 Stack Temperature (F 352. 167 93.890 713.0 
22.8 Meter Temperature (F" 99.367 944.9 

0.0 Meter Volume (act) 93.890 

255.2 Liquid Volume (ml) 253.9 

103 

100 
100 

100 

100 
99 

10 1 
IOI 
IO I 

IO I 

IO I 
IOI 

IOI 

IOI 
IOI 
100 
10 1 

10 1 
100 
100 

100 

101 
IOI 

101 
IOI 
10 1 

IOI 

100 
100 

100 

Tm 

10 1 
99 
99 
98 
98 

97 

99 

99 
98 
98 

98 
98 
98 
99 
99 
98 
98 
98 

97 

97 
97 
99 

98 
98 

98 
98 
98 

97 

97 
97 

99.4 

Imp 

698.7 

767.8 
711.8 

927.7 

222.2 
13.3 

1.2 

17.2 
0.0 (") 

253.~ . 
N 
I 

00 



Appendix C.2.3 Unit 2 CEM Data 

R1413543 C-12 



C.2.3-2 

Date Time 02% C02% NOx ppm CO ppm 
3/2/2016 7:07 18.962 18.537 93.367 8.732 
3/2/2016 7:08 18.962 18.535 93.416 8.847 
3/2/2016 7:09 18.943 18.558 93.055 8.884 
3/2/2016 7:10 18.942 18.645 92.846 8.81 
3/2/2016 7: 11 I 18.962 18.651 92.847 8.799IHigh 
3/2/2016 7:12 17.099 15.62 76.974 8.756 
3/2/2016 7:13 10.774 10.442 45.68 6.422 
3/2/2016 7:14 10.708 10.44 47.447 4.739 

3/2/2016 7:151 10.716 10.439 47.511 4.736IMid 

3/2/2016 7:16 3.688 2.444 10.391 3.76 
3/2/2016 7:17 0.084 0.016 0.133 0.447 

3/2/2016 7:181 0.06 0.017 0.109 0.013IZero 
3/2/2016 7:19 0.06 0.009 0.112 0.011 

3/2/2016 7:20 0.053 0.0141 0.0861 0.016 NO Mode Zero 

3/2/2016 7:21 0.035 0.015 77.173 0.011 
3/2/2016 7:22 0.035 0.012 93.167 0.001 
3/2/2016 7:23 0.035 0.0091 93.0191 0.016 NO Mode High 

3/2/2016 7:24 0.035 0.009 18.478 0.004 

3/2/2016 7:25 0.035 0.0091 0.141 0.007 N02 Gas NO Mode 

3/2/2016 7:26 0.036 0.014 32.553 0.01 
3/2/2016 7:27 0.036 0.015 40.481 0.019 
3/2/2016 7:28 0.036 0.011 40.82 0.023 
3/2/2016 7:29 0.036 0.008 41 .075 0.015 
3/2/2016 7:30 0.035 0.012 41 .268 -0.002 

3/2/2016 7:31 0.036 0.011 41.4441 0.012 N02 Gas NOx Mode 

3/2/2016 7:32 0.036 0.011 10.577 0.013 
3/2/2016 7:33 0.036 0.01 2.281 0.006 
3/2/2016 7:34 8.078 0.063 2.333 0.014 
3/2/2016 7:35 20.944 0.056 2.986 0.277 
3/2/2016 7:36 20.991 0.058 2.211 0.619 
3/2/2016 7:37 20.991 0.062 1.864 0.643 
3/2/2016 7:38 20.991 0.061 1.609 0.641 
3/2/2016 7:39 20.991 0.063 1.445 0.634 
3/2/2016 7:40 20.991 0.054 1.305 0.644 
3/2/2016 7:41 20.981 0.057 1.23 0.646 
3/2/2016 7:42 20.967 0.058 1.189 0.666 
3/2/2016 7:43 20.966 0.056 1.05 0.683 
3/2/2016 7:44 20.966 0.057 0.973 0.677 
3/2/2016 7:45 20.966 0.063 0.909 0.671 
3/2/2016 7:46 20.966 0.059 0.847 0.695 
3/2/2016 7:47 18.632 3.293 6.873 0.665 
3/2/2016 7:48 7.984 12.589 42.49 0.436 
3/2/2016 7:49 7.365 13.121 48.596 0.162 
3/2/2016 7:50 7.425 12.979 50.674 0.143 
3/2/2016 7:51 8.374 11.913 39.947 0.133 
3/2/2016 7:52 8.363 12.074 36.068 0.147 
3/2/2016 7:53 9.129 11.214 31.471 0.149 
3/2/2016 7:54 8.163 12.389 38.025 0.148 
3/2/2016 7:55 9.534 10.407 15.181 0.128 



C.2.3-3 

3/2/2016 7:56 10.633 10.402 0.546 0.07 

3/2/2016 7:571 10.647 10.408 0.521 0.041102 C02 Bias 

3/2/2016 7:58 10.315 9.476 0.513 0.035 
3/2/2016 7:59 0.496 0.083 0.52 1.276 
3/2/2016 8:00 0.067 0.031 0.505 4.467 

3/2/2016 8:01 I 0.06 0.0261 0.4791 4.7471co Bias 
3/2/2016 8:02 0.053 0.022 31.468 4.155 
3/2/2016 8:03 0.036 0.021 47.61 0.962 Nox Bias 

3/2/2016 8:04 0.545 1.727 47.456 0.413 
3/2/2016 8:05 7.207 12.947 42.185 0.312 
3/2/2016 8:06 7.739 12.571 40.437 0.163 
3/2/2016 8:07 8.71 11.72 32.67 0.131 
3/2/2016 8:08 8.067 12.302 40.57 0.152 
3/2/2016 8:09 8.182 12.24 39.747 0.133 
3/2/2016 8:10 8.548 11.915 36.959 0.138 
3/2/2016 8: 11 8.135 12.325 40.434 0.151 
3/2/2016 8:12 8.141 12.223 43.952 0.145 
3/2/2016 8:13 8.745 11.173 36.324 0.146 
3/2/2016 8:14 9.223 11.651 32.069 0.168 
3/2/2016 8:15 8.499 11.912 34.879 0.172 
3/2/2016 8:16 8.314 12.078 36.082 0.167 
3/2/2016 8:17 8.859 11.484 33.89 0.15 
3/2/2016 8:18 8.53 11.94 36.889 0.159 
3/2/2016 8:19 8.331 12.11 35.774 0.159 
3/2/2016 8:20 8.18 12.349 38.537 0.154 
3/2/2016 8:21 7.502 12.922 45.284 0.145 
3/2/2016 8:22 7.658 12.737 47.659 0.15 
3/2/2016 8:23 8.419 11 .975 39.881 0.151 
3/2/2016 8:24 7.775 12.628 42.524 0.159 
3/2/2016 8:25 7.562 12.815 45.263 0.159 
3/2/2016 8:26 7.973 12.489 46.087 0.136 
3/2/2016 8:27 7.948 12.424 46.213 0.158 
3/2/2016 8:28 7.953 12.509 42.962 0.14 
3/2/2016 8:29 7.548 12.89 43.704 0.146 
3/2/2016 8:30 8.011 12.357 42.18 0.148 
3/2/2016 8:31 8.259 12.106 45.156 0.136 
3/2/2016 8:32 8.376 12.036 43.032 0.119 
3/2/2016 8:33 9.136 11.196 36.094 0.139 
3/2/2016 8:34 8.666 11.8 40.753 0.156 
3/2/2016 8:35 8.826 11.594 37.258 0.156 
3/2/2016 8:36 8.727 11.806 36.144 0.149 
3/2/2016 8:37 7.748 12.729 46.709 0.152 
3/2/2016 8:38 7.417 12.979 50.29 0.137 
3/2/2016 8:39 7.269 13.111 55.479 0.11 
3/2/2016 8:40 7.995 12.371 48.067 0.135 
3/2/2016 8:41 8.411 11.986 38.547 0.13 
3/2/2016 8:42 8.436 12.062 34.945 0.129 
3/2/2016 8:43 7.425 13.012 46.028 0.143 
3/2/2016 8:44 7.983 12.327 48.453 0.14 
3/2/2016 8:45 8.113 12.335 40.363 0.126 
3/2/2016 8:46 8.331 12.169 36.474 0.15 
3/2/2016 8:47 7.977 12.497 38.669 0.156 



C.2.3-4 

3/2/2016 8:48 7.468 12.911 42.828 0.145 
3/2/2016 8:49 8.011 12.395 42.545 0.129 
3/2/2016 8:50 8.33 12.07 40.597 0.136 
3/2/2016 8:51 8.392 12.07 38.692 0.157 
3/2/2016 8:52 8.197 12.195 40.969 0.165 
3/2/2016 8:53 8.261 12.191 40.928 0.162 
3/2/2016 8:54 8.286 12.145 43.44 0.164 
3/2/2016 8:55 7.409 13.135 51.689 0.165 
3/2/2016 8:56 7.164 13.151 54.652 0.147 
3/2/2016 8:57 8.245 12.155 42.847 0.138 
3/2/2016 8:58 8.242 12.173 43.627 0.156 
3/2/2016 8:59 8.398 11 .949 40.833 0.162 
3/2/2016 9:00 8.757 11.634 35.561 0.156 
3/2/2016 9:01 8.299 12.172 38.8 0.155 
3/2/2016 9:02 8.042 12.384 42.469 0.141 
3/2/2016 9:03 8.599 11.756 37.263 0.153 
3/2/2016 9:04 9.131 11.321 32.769 0.16 
3/2/2016 9:05 7.814 12.627 47.408 0.156 
3/2/2016 9:06 8.246 12.085 45.527 0.14 
3/2/2016 9:07 7.832 12.59 43.702 0.144 
3/2/2016 9:08 7.931 12.467 41.657 0.152 
3/2/2016 9:09 8.086 12.269 40.899 0.129 
3/2/2016 9:10 8.761 11 .635 34.956 0.158 
3/2/2016 9: 11 8.264 12.193 38.727 0.173 
3/2/2016 9:12 8.367 12.059 41.276 0.134 
3/2/2016 9:13 8.546 11 .783 38.509 0.131 
3/2/2016 9:14 8.916 11.465 34.492 0.149 
3/2/2016 9:15 8.966 11.44 32.065 0.167 
3/2/2016 9:16 9.08 11 .255 33.342 0.167 
3/2/2016 9:1 7 8.702 11.76 36.447 0.1 88 
3/2/2016 9:18 8.373 12.038 39.814 0.172 
3/2/2016 9:19 8.021 12.372 41.494 0.161 
3/2/2016 9:20 8.197 12.156 42.546 0.157 
3/2/2016 9:21 8.635 11.675 39.591 0.1 82 
3/2/2016 9:22 9.355 11.05 34.433 0.161 
3/2/2016 9:23 8.713 11.732 38.37 0.168 
3/2/2016 9:24 9.04 11.333 35.597 0.188 
3/2/2016 9:25 8.679 11.762 38.778 0.171 
3/2/2016 9:26 7.903 12.485 42.728 0.175 
3/2/2016 9:27 8.019 12.26 43.507 0.165 
3/2/2016 9:28 8.78 11.501 39.97 0.161 
3/2/2016 9:29 8.681 11.662 38.535 0.166 
3/2/2016 9:30 8.98 11.326 36.925 0.158 
3/2/2016 9:31 9.49 10.901 34.131 0.185 
3/2/2016 9:32 8.116 12.23 43.286 0.192 
3/2/2016 9:33 9.283 11 .032 35.972 0.188 
3/2/2016 9:34 9.326 10.974 34.432 0.19 
3/2/2016 9:35 8.64 11 .778 41 .415 0.19 

Run 1 Average I 8.35 12.05 40.69 0.161 
3/2/2016 9:36 8.834 10.78 29.479 0.204 
3/2/2016 9:37 10.57 10.339 0.289 0.132 

3/2/2016 9:381 10.595 10.331 0.245 0.094102 C02 Bias 



C.2.3-5 

3/2/2016 9:39 3.233 2.199 0.245 0.58 
3/2/2016 9:40 0.069 0.044 0.246 3.873 
3/2/2016 9:411 0.052 0.0341 0.2361 4.7911co Bias 
3/2/2016 9:42 0.039 0.025 30.464 3.979 
3/2/2016 9:43 0.036 0.0231 47.1491 0.228 NOx Bias 
3/2/2016 9:44 0.057 0.011 12.091 0.038 
3/2/2016 9:451 0.035 0.011 0.157 0.041 IZero 
3/2/2016 9:46 7.594 8.021 39.264 1.459 
3/2/2016 9:47 10.667 10.36 47.509 4.717 
3/2/2016 9:481 10.693 10.357 47.515 4.7981Span 
3/2/2016 9:49 9.085 11.71 42.456 3.53 
3/2/2016 9:50 7.639 12.717 47.381 0.199 
3/2/2016 9:51 7.779 12.472 47.777 0.144 
3/2/2016 9:52 8.196 12.11 42.568 0.149 
3/2/2016 9:53 8.625 11.576 40.205 0.166 
3/2/2016 9:54 9.008 11.289 33.753 0.161 
3/2/2016 9:55 8.592 11 .794 36.899 0.178 
3/2/2016 9:56 8.594 11.652 37.686 0.176 
3/2/2016 9:57 9.34 10.964 33.671 0.17 
3/2/2016 9:58 8.437 11 .95 40.974 0.183 
3/2/2016 9:59 8.034 12.247 44.225 0.163 
3/2/2016 10:00 8.61 11 .581 42.714 0.169 
3/2/2016 10:01 9.114 11 .249 36.98 0.199 
3/2/2016 10:02 8.779 11.525 37.619 0.195 
3/2/2016 10:03 8.499 11.853 39.38 0.177 
3/2/2016 10:04 7.884 12.466 42.521 0.19 
3/2/2016 10:05 8.357 11.876 41.543 0.172 
3/2/2016 10:06 8.816 11.485 36.03 0.169 
3/2/2016 10:07 9.023 11 .293 32.443 0.215 
3/2/2016 10:08 8.421 12.007 37.618 0.225 
3/2/2016 10:09 7.573 12.751 47.037 0.197 
3/2/2016 10:10 7.788 12.432 46.489 0.155 
3/2/2016 1O:11 7.888 12.359 43.144 0.173 
3/2/2016 10:12 8.277 12.015 39.918 0.159 
3/2/2016 10:13 8.068 12.226 43.196 0.174 
3/2/2016 10:14 8.56 11.654 38.51 0.145 
3/2/2016 10:15 8.486 11.811 41.137 0.17 
3/2/2016 10:16 8.371 11.845 43.176 0.154 
3/2/2016 10:17 8.894 11.357 41.275 0.156 
3/2/2016 10:18 8.592 11.661 44.331 0.164 
3/2/2016 10:19 8.445 11.795 43.972 0.161 
3/2/2016 10:20 8.885 11.332 37.118 0.166 
3/2/2016 10:21 8.854 11.402 34.456 0.209 
3/2/2016 10:22 8.657 11 .581 36.546 0.2 
3/2/2016 10:23 8.145 12.166 41.528 0.184 
3/2/2016 10:24 7.568 12.644 50.064 0.174 
3/2/2016 10:25 8.539 11 .651 44.449 0.156 
3/2/2016 10:26 8.949 11.261 38.395 0.157 
3/2/2016 10:27 8.439 11.874 44.072 0.165 
3/2/2016 10:28 8.359 11.898 42.798 0.161 
3/2/2016 10:29 8.517 11.759 40.94 0.149 



C.2.3-6 

3/2/2016 10:30 8.23 12.035 44.407 0.158 
3/2/2016 10:31 8.204 12.062 45.411 0.157 
3/2/2016 10:32 8.246 11.954 43.796 0.161 
3/2/2016 10:33 8.27 12.067 44.618 0.162 
3/2/2016 10:34 7.65 12.652 49.523 0.138 
3/2/2016 10:35 7.81 12.418 44.146 0.16 
3/2/2016 10:36 8.002 12.234 40.769 0.156 
3/2/2016 10:37 8.675 11.541 33.986 0.162 
3/2/2016 10:38 8.759 11.43 32.769 0.18 
3/2/2016 10:39 8.787 11 .532 32.089 0.172 
3/2/2016 10:40 8.138 12.178 41 .652 0.185 
3/2/2016 10:41 8.198 12.043 40.101 0.167 
3/2/2016 10:42 7.993 12.287 45.515 0.178 
3/2/2016 10:43 7.757 12.481 49.893 0.147 
3/2/2016 10:44 7.653 12.619 48.276 0.155 
3/2/2016 10:45 7.875 12.359 47.136 0.133 
3/2/2016 10:46 8.59 11 .634 38.638 0.1 68 
3/2/2016 10:47 8.293 12.03 40.707 0.184 
3/2/2016 10:48 8.485 11 .705 38.642 0.165 
3/2/2016 10:49 9.649 10.645 28.505 0.168 
3/2/2016 10:50 9.476 10.853 30.989 0.2 

Run 2 Average I 8.41 11 .86 40.81 0.171 
3/2/2016 10:51 9.965 9.972 9.468 0.175 

3/2/2016 10:521 10.598 10.306 0.201 0.09102 C02 Bias 

3/2/2016 10:53 5.092 4.176 0.181 0.541 
3/2/2016 10:54 0.078 0.049 0.178 4.297 
3/2/2016 10:551 0.052 0.0331 0.1761 4.8o51co Bias 
3/2/2016 10:56 0.038 0.026 33.235 3.546 
3/2/2016 10:57 0.036 0.0241 47.409 0.337 NOx Bias 

3/2/2016 10:58 0.041 0.01 9.748 0.056ICO Zero 
3/2/2016 10:591 0.035 0.01 0.14 1.216 02 C02 NOx Zero 

3/2/2016 11 :00 7.731 8.823 38.045 4.635 
3/2/2016 11 :011 10.64 10.345 47.583 4.7941Span 

3/2/2016 11 :02 9.67 11 .117 47.17 4.516 
3/2/2016 11 :03 8.177 12.108 44.118 0.805 
3/2/2016 11 :04 8.038 12.361 48.488 0.124 
3/2/2016 11 :05 7.995 12.231 50.722 0.14 
3/2/2016 11 :06 8.573 11 .69 45.827 0.122 
3/2/2016 11 :07 9.046 11 .32 38.358 0.146 
3/2/2016 11 :08 8.199 12.161 43.082 0.152 
3/2/2016 11 :09 8.426 11.848 41. 717 0.145 
3/2/2016 11 :10 8.612 11 .636 42.94 0.137 
3/2/2016 11 : 11 8.298 12.08 46.766 0.158 
3/2/2016 11 : 12 7.945 12.402 53.021 0.149 
3/2/2016 11 : 13 8.299 11 .998 43.033 0.145 
3/2/2016 11 :14 7.976 12.338 43.236 0.175 
3/2/2016 11 : 15 7.593 12.693 52.145 0.165 
3/2/2016 11 : 16 8.251 12.03 44.976 0.175 
3/2/2016 11 : 17 8.057 12.273 46.374 0.173 
3/2/2016 11 : 18 8.174 12.167 41 .794 0.146 
3/2/2016 11 : 19 8.154 12.22 45.008 0.158 



C.2.3-7 

3/2/2016 11 :20 7.36 13.019 50.36 0.133 
3/2/2016 11 :21 7.164 13.149 53.254 0.144 
3/2/2016 11 :22 8.013 12.1 09 43.943 0.139 
3/2/2016 11:23 8.808 11.488 30.639 0.162 
3/2/2016 11 :24 9.787 10.486 19.393 0.198 
3/2/2016 11:25 10.503 9.909 17.176 0.249 
3/2/2016 11 :26 9.37 11 .094 29.375 0.223 
3/2/2016 11 :27 8.659 11.691 37.436 0.181 
3/2/2016 11 :28 8.858 11.448 35.448 0.192 
3/2/2016 11 :29 8.518 11.833 38.897 0.189 
3/2/2016 11 :30 8.986 11 .32 34.793 0.185 
3/2/2016 11 :31 9.024 11.281 34.966 0.173 
3/2/2016 11 :32 8.194 12.238 44.993 0.169 
3/2/2016 11 :33 7.957 12.342 50.55 0.153 
3/2/2016 11 :34 8.415 11 .866 45.993 0.172 
3/2/2016 11 :35 8.41 11 .844 45.868 0.151 
3/2/2016 11 :36 8.413 11 .953 44.956 0.15 
3/2/2016 11 :37 7.875 12.413 46.012 0.167 
3/2/2016 11 :38 8.05 12.238 43.014 0.149 
3/2/2016 11 :39 8.177 12.081 41 .975 0.173 
3/2/2016 11 :40 8.71 11 .574 36.89 0.167 
3/2/2016 11 :41 8.049 12.206 43.894 0.193 
3/2/2016 11 :42 8.079 12.218 47.299 0.162 
3/2/2016 11 :43 8.346 11.893 45.384 0.165 
3/2/2016 11 :44 8.596 11 .687 42.746 0.163 
3/2/2016 11 :45 8.056 12.268 45.994 0.188 
3/2/2016 11 :46 7.555 12.674 50.607 0.163 
3/2/2016 11 :47 8.041 12.214 47.703 0.154 
3/2/2016 11 :48 8.159 12.095 43.693 0.182 
3/2/2016 11 :49 8.303 12.01 38.714 0.182 
3/2/2016 11 :50 8.679 11 .45 36.535 0.174 
3/2/2016 11 :51 9.448 10.863 29.386 0.171 
3/2/2016 11 :52 9.301 11 .004 30.35 0.1 97 
3/2/2016 11 :53 8.393 11 .999 37.29 0.195 
3/2/2016 11 :54 8.307 11 .887 39.79 0.189 
3/2/2016 11 :55 8.546 11 . 71 40.199 0.185 
3/2/2016 11 :56 8.668 11 .622 40.425 0.18 
3/2/2016 11 :57 8.382 11 .912 44.43 0.186 
3/2/2016 11 :58 8.647 11 .635 41.446 0.185 
3/2/2016 11 :59 8.144 12.164 45.801 0.185 
3/2/2016 12:00 7.965 12.233 48.646 0.16 
3/2/2016 12:01 8.881 11 .33 38.845 0.163 
3/2/2016 12:02 8.311 12.035 43.696 0.2 
3/2/2016 12:03 7.95 12.32 44.32 0.179 

Run 3 Average I 8.39 11 .90 42.01 0.171 

3/2/2016 12:04 9.023 10.592 25.896 0.187 
3/2/2016 12:05 10.569 10.293 0.219 0.127 

3/2/2016 12:061 10.576 10.294 0.179 0.092102 C02 Bias 

3/2/2016 12:07 3.772 2.743 0.171 0.918 
3/2/2016 12:08 0.07 0.048 0.151 4.598 

3/2/2016 12:091 0.047 0.0351 0.151 4.828lco Bias 



C.2.3-8 

3/2/2016 12:10 0.038 0.029 31 .764 2.967 
3/2/2016 12: 11 0.036 0.0261 47.375 0.114 NOx Bias 

3/2/2016 12:12 0.04 0.014 11.774 0.065ICO Zero 
3/2/2016 12: 131 0.036 0.01 0.123 1.324 02 C02 NOx Zero 

3/2/2016 12:14 8.283 9.377 40.871 4.285 
3/2/2016 12: 151 10.624 10.309 47.563 4.825ISpan 

3/2/2016 12:16 8.751 11.741 48.181 3.17 
3/2/2016 12:17 8.871 11.469 36.826 0.223 
3/2/2016 12:18 8.445 11.78 37.566 0.183 
3/2/2016 12:19 8.803 11 .463 37.32 0.188 
3/2/2016 12:20 8.319 11 .968 44.56 0.164 
3/2/2016 12:21 8.196 12.093 43.789 0.165 
3/2/2016 12:22 8.443 11.79 44.442 0.167 
3/2/2016 12:23 8.597 11 .626 40.855 0.152 
3/2/2016 12:24 9.083 11 .18 34.212 0.173 
3/2/2016 12:25 9.277 10.993 33.737 0.179 
3/2/2016 12:26 8.495 11 .796 40.685 0.192 
3/2/2016 12:27 7.961 12.324 47.338 0.163 
3/2/2016 12:28 8.183 12.01 49.92 0.148 
3/2/2016 12:29 8.84 11.408 43.023 0.165 
3/2/2016 12:30 8.936 11 .302 42.29 0.158 
3/2/2016 12:31 8.676 11 .656 42.462 0.17 
3/2/2016 12:32 8.296 11 .998 45.646 0.169 
3/2/2016 12:33 8.188 12.015 44.866 0.169 
3/2/2016 12:34 8.18 12.112 45.164 0.173 
3/2/2016 12:35 8.041 12.186 48.463 0.142 
3/2/2016 12:36 8.539 11 .744 40.541 0.164 
3/2/2016 12:37 8.453 11 .813 41 .008 0.173 
3/2/2016 12:38 8.195 12.1 43.222 0.171 
3/2/2016 12:39 8.016 12.208 45.817 0.173 
3/2/2016 12:40 8.853 11 .338 37.452 0.175 
3/2/2016 12:41 8.506 11 .821 38.059 0.184 
3/2/2016 12:42 8.304 11 .944 36.923 0.171 
3/2/2016 12:43 8.18 12.064 40.616 0.174 
3/2/2016 12:44 8.424 11 .761 41 .277 0.196 
3/2/2016 12:45 8.258 11 .925 43.799 0.181 
3/2/2016 12:46 8.23 11.98 45.071 0.182 
3/2/2016 12:47 8.612 11.601 42.081 0.187 

Run 4 Average I 8.45 11.80 42.07 0.171 
3/2/2016 12:48 9.913 9.966 9.826 0.17 

3/2/2016 12:491 10.573 10.255 0.189 0.113102 C02 Bias 

3/2/2016 12:50 3.786 2.826 0.178 0.908 
3/2/2016 12:51 0.069 0.047 0.169 4.595 

3/2/2016 12:521 0.044 0.0331 0.151 I 4.857,CO Bias 

3/2/2016 12:53 0.036 0.029 28.982 3.145 

3/2/2016 12:54 0.036 0.0241 47.123 0.13 NOx Bias 

3/2/2016 12:55 0.038 0.013 14.638 0.071 ICO Zero 

3/2/2016 12:561 0.036 0.009 0.126 1.636 02 C02 NOx Zero 

3/2/2016 12:57 8.736 9.065 36.217 4.756 

3/2/2016 12:581 10.624 10.282 47.755 4.811 ISpan 

3/2/2016 12:59 9.164 11.486 45.209 3.624 



C.2.3-9 

3/2/2016 13:00 8.371 11.76 42.004 0.28 
3/2/2016 13:01 8.427 11 .909 43.209 0.144 
3/2/2016 13:02 8.409 11.815 40.015 0.17 
3/2/2016 13:03 8.594 11.532 37.366 0.167 
3/2/2016 13:04 9.406 10.841 31.406 0.168 
3/2/2016 13:05 9.131 11.063 32.335 0.185 
3/2/2016 13:06 8.768 11.584 38.056 0.21 
3/2/2016 13:07 7.814 12.389 44.789 0.181 
3/2/2016 13:08 7.986 12.131 45.591 0.173 
3/2/2016 13:09 8.711 11 .526 40.7 0.198 
3/2/2016 13: 10 8.302 11.933 43.452 0.163 
3/2/2016 13: 11 8.294 11.912 42.914 0.193 
3/2/2016 13: 12 8.056 12.142 43.324 0.17 
3/2/2016 13:13 8.059 12.22 45.009 0.171 
3/2/2016 13:14 7.734 12.478 45.753 0.173 
3/2/2016 13:15 8.068 12.047 42.207 0.173 
3/2/2016 13: 16 8.796 11 .356 37.334 0.181 
3/2/2016 13: 17 9.232 10.992 34.104 0.168 
3/2/2016 13: 18 9.242 11 .033 31.871 0.177 
3/2/2016 13: 19 8.712 11 .565 38.194 0.195 
3/2/2016 13:20 8.483 11 .677 41.046 0.18 
3/2/2016 13:21 8.631 11.603 40.377 0.174 
3/2/2016 13:22 8.129 12.148 45.117 0.168 
3/2/2016 13:23 8.417 11 .753 43.429 0.167 
3/2/2016 13:24 8.65 11 .535 38.049 0.183 
3/2/2016 13:25 8.107 12.138 41 .152 0.195 
3/2/2016 13:26 8.645 11.474 35.578 0.163 
3/2/2016 13:27 8.64 11 .596 36.968 0.179 
3/2/2016 13:28 8.907 11,247 33.885 0.188 
3/2/2016 13:29 9.778 10.411 27.452 0.194 
3/2/2016 13:30 9.551 10.664 29.536 0.187 

Run 5 Average I 8.59 11 .62 39.01 0.181 
3/2/2016 13:31 9.961 9.91 9.133 0.17 

3/2/2016 13:321 10.548 10.262 0.178 0.099102 C02 Compliance 

3/2/2016 13:33 3.823 2.904 0.155 0.871 
3/2/2016 13:34 0.069 0.042 0.148 4.557 CO Bias 

3/2/2016 13:351 0.043 0.031 0.1461 4.8121co Bias 

3/2/2016 13:36 0.036 0.029 29.334 2.814 

3/2/2016 13:37 0.035 0.0281 47. 175 0.09 NOx Bias 

3/2/2016 13:38 0.037 0.015 11.424 0.067ICO Zero 

3/2/2016 13:391 0.036 0.008 0.127 1.363 02 C02 NOx Zero 

3/2/2016 13:40 6.979 8.275 35.98 4.685 

3/2/2016 13:41 I 10.59 10.308 47.685 4.8151Span 

3/2/2016 13:42 9.866 10.626 35.175 3.418 
3/2/2016 13:43 9.325 10.855 31.085 0.267 
3/2/2016 13:44 9.4 10.921 33.332 0.176 
3/2/2016 13:45 8.098 12.179 42.419 0.155 
3/2/2016 13:46 7.453 12.78 47.99 0.161 
3/2/2016 13:47 7.576 12.605 47.712 0.135 
3/2/2016 13:48 7.754 12.379 46.874 0.135 
3/2/2016 13:49 8.461 11 . 7 41.513 0.16 



C.2.3-10 

3/2/2016 13:50 7.627 12.643 49.327 0.171 
3/2/2016 13:51 7.041 13.148 57.099 0.174 
3/2/2016 13:52 8.205 11 .884 44.569 0.148 
3/2/2016 13:53 8.799 11 .356 36.873 0.148 
3/2/2016 13:54 9.164 11 .017 34.138 0.185 
3/2/2016 13:55 8.672 11 .53 38.255 0.202 
3/2/2016 13:56 8.556 11 .589 38.678 0.202 
3/2/2016 13:57 8.991 11 .14 34.932 0.188 
3/2/2016 13:58 8.825 11 .361 32.881 0.21 
3/2/2016 13:59 8.997 11 .194 33.122 0.205 
3/2/2016 14:00 8.507 11 .692 38.537 0.191 
3/2/2016 14:01 7.894 12.306 46.026 0.193 
3/2/2016 14:02 8.643 11 .502 41 .18 0.147 
3/2/2016 14:03 8.374 11 .812 39.729 0.163 
3/2/2016 14:04 8.666 11.449 38.85 0.167 
3/2/2016 14:05 8.96 11 .304 39.177 0.175 
3/2/2016 14:06 8.338 11 .831 40.472 0.173 
3/2/2016 14:07 8.698 11 .538 40.346 0.165 
3/2/2016 14:08 7.33 12.922 53.882 0.151 
3/2/2016 14:09 8.11 12.013 46.205 0.142 
3/2/2016 14:10 8.602 11 .576 38.316 0.163 
3/2/2016 14:11 8.976 11 .147 34.539 0.176 
3/2/2016 14:12 8.473 11 .817 36.392 0.195 
3/2/2016 14:13 7.789 12.457 41.058 0.17 

Run 6 Average I 8.37 11 .83 41 .15 0.17l 
3/2/2016 14:14 9.909 10.524 10.94 0.146 

3/2/2016 14:15l 10.541 10.252 0.184 0.098l02 C02 Bias 

3/2/2016 14:16 3.846 2.899 0.154 0.878 
3/2/2016 14:17 0.068 0.05 0.155 4.541 

3/2/2016 14:18l 0.043 0.0361 0.1461 4.8371co Bias 

3/2/2016 14:19 0.036 0.033 20.628 3.068 

3/2/2016 14:20 0.035 0.0251 47.122 0.116 NOx Bias 

3/2/2016 14:21 0.038 0.01 19.798 0.061CO Zero 

3/2/2016 14:221 0.035 0.011 0.125 1.54 02 C02 NOx Zero 

3/2/2016 14:23 8.651 8.876 35.116 4.757 

3/2/2016 14:241 10.591 10.285 47.713 4.81Span 
3/2/2016 14:25 9.848 10.684 40.3 4.187 
3/2/2016 14:26 9.122 11 .14 35.832 0.495 
3/2/2016 14:27 8.863 11 .34 38.083 0.163 
3/2/2016 14:28 9.102 11 .198 36.223 0.172 
3/2/2016 14:29 8.333 11 .814 41 .959 0.176 
3/2/2016 14:30 8.819 11 .394 41 .054 0.161 
3/2/2016 14:31 8.179 12.058 45.371 0.168 
3/2/2016 14:32 8.678 11.486 38.971 0.156 
3/2/2016 14:33 8.871 11 .354 38.976 0.17 
3/2/2016 14:34 8.296 11 .954 44.769 0.163 
3/2/2016 14:35 8.513 11 .683 41 .543 0.155 
3/2/2016 14:36 8.157 12.095 43.189 0.172 
3/2/2016 14:37 7.548 12.746 48.211 0.154 
3/2/2016 14:38 7.425 12.722 53.354 0.136 
3/2/2016 14:39 8.308 11 .886 42.046 0.16 



C.2.3-11 

3/2/2016 14:40 8.311 11.908 38.565 0.162 
3/2/2016 14:41 8.11 12.077 38.542 0.152 
3/2/2016 14:42 9.006 11.176 35.766 0.149 
3/2/2016 14:43 8.271 11.975 43.081 0.163 
3/2/2016 14:44 8.739 11 .445 39.707 0.164 
3/2/2016 14:45 9.225 10.996 35.135 0.169 
3/2/2016 14:46 8.893 11 .391 36.908 0.168 
3/2/2016 14:47 8.833 11.371 36.246 0.183 
3/2/2016 14:48 8.663 11 .611 37.896 0.177 
3/2/2016 14:49 7.514 12.757 48.675 0.174 
3/2/2016 14:50 7.713 12.434 47.359 0.148 
3/2/2016 14:51 8.35 11 .783 41.841 0.143 
3/2/2016 14:52 9.442 10.757 30.395 0.176 
3/2/2016 14:53 8.741 11 .562 30.377 0.184 
3/2/2016 14:54 8.163 12.05 37.978 0.19 
3/2/2016 14:55 8.798 11.404 36.275 0.152 
3/2/2016 14:56 8.444 11 .713 40.072 0.162 

Run 7 Average I 8.48 11.74 40.29 0.161 
3/2/2016 14:57 9.801 10.014 10.71 0.143 

3/2/2016 14:581 10.537 10.251 0.189 0.104102 C02 Bias 

3/2/2016 14:59 6.326 5.378 0.161 0.31 
3/2/2016 15:00 0.087 0.05 0.15 3.985 

3/2/2016 15:01 I 0.047 0.033 0.1441 4.829lco Bias 

3/2/2016 15:02 0.037 0.027 30.879 3.671 

3/2/2016 15:03 0.036 0.0251 47.053 0.277 NOx Bias 

3/2/2016 15:04 0.039 0.015 10.399 0.076ICO Zero 

3/2/2016 15:051 0.036 0.01 0.121 0.643 02 C02 Bias 

3/2/2016 15:06 7.751 8.813 38.592 4.444 

3/2/2016 15:071 10.586 10.304 47.761 4.813ISpan 

3/2/2016 15:08 8.761 11 .655 39.416 3.257 
3/2/2016 15:09 8.561 11 .639 34.944 0.238 
3/2/2016 15:10 7.838 12.363 39.947 0.155 
3/2/2016 15: 11 7.748 12.481 44.534 0.154 
3/2/2016 15:12 7.767 12.379 44.796 0.183 
3/2/2016 15:13 8.68 11.454 36.25 0.166 
3/2/2016 15:14 8.948 11.224 32.088 0.171 
3/2/2016 15:15 8.986 11.308 31.618 0.197 
3/2/2016 15:16 8.527 11 .63 37.672 0.189 
3/2/2016 15: 17 8.751 11.437 36.045 0.186 
3/2/2016 15:18 9.165 11 33.561 0.178 
3/2/2016 15:19 8.968 11.324 33.301 0.212 
3/2/2016 15:20 8.21 12.013 42.547 0.181 
3/2/2016 15:21 8.556 11.578 41.123 0.184 
3/2/2016 15:22 8.88 11.249 35.599 0.195 
3/2/2016 15:23 9.201 11.042 35.073 0.19 
3/2/2016 15:24 9.257 11.016 33.545 0.194 
3/2/2016 15:25 8.658 11.576 33.312 0.18 
3/2/2016 15:26 8.132 12.041 38.036 0.189 
3/2/2016 15:27 7.883 12.316 40.399 0.182 
3/2/2016 15:28 7.977 12.266 42.539 0.182 
3/2/2016 15:29 7.825 12.36 43.841 0.158 



C.2.3-12 

3/2/2016 15:30 7.576 12.626 46.406 0.183 
3/2/2016 15:31 8.792 11.328 37.403 0.166 
3/2/2016 15:32 9.557 10.671 33.962 0.19 
3/2/2016 15:33 9.087 11 .095 36.597 0.198 
3/2/2016 15:34 8.862 11.409 38.605 0.193 
3/2/2016 15:35 8.604 11 .634 37.1 91 0.182 
3/2/2016 15:36 8.645 11 .623 38.951 0.19 
3/2/2016 15:37 8.449 11.767 38.268 0.179 
3/2/2016 15:38 8.836 11.301 37.295 0.201 
3/2/2016 15:39 9.107 11.206 34.733 0.194 

Run 8 Average I 8.58 11.62 37.84 0.181 
3/2/2016 15:40 7.522 11.506 44.354 0.169 
3/2/2016 15:41 9.027 11.074 25.628 0.126 

3/2/2016 15:421 10.545 10.28 0.223 0.077102 C02 Bias 

3/2/2016 15:43 4.595 3.66 0.173 0.701 
3/2/2016 15:44 0.071 0.05 0.162 4.459 

3/2/2016 15:451 0.042 0.0361 0.1441 4.841 ICO Bias 

3/2/2016 15:46 0.036 0.029 28.696 3.036 

3/2/2016 15:47 0.036 0.0251 47.314 0.12 NOx Bias 

3/2/2016 15:48 0.038 0.012 13.198 0.066ICO Zero 

3/2/2016 15:491 0.036 0.01 0.124 1.515 02 C02 NOx Zero 

3/2/2016 15:50 7.495 8.657 37.353 4.737 

3/2/2016 15:511 10.594 10.318 47.694 4.8231Span 
3/2/2016 15:52 8.731 11 .854 46.042 3.219 
3/2/2016 15:53 8.058 12.208 42.133 0.238 
3/2/2016 15:54 8.515 11.633 37.182 0.172 
3/2/2016 15:55 8.854 11.329 34.946 0.165 
3/2/2016 15:56 8.966 11 .347 35.381 0.167 
3/2/2016 15:57 8.984 11.339 35.679 0.187 
3/2/2016 15:58 8.758 11.462 38.868 0.183 
3/2/2016 15:59 8.567 11.731 41.374 0.185 
3/2/2016 16:00 8.644 11 .626 39.811 0.184 
3/2/2016 16:01 8.237 11.922 42.294 0.178 
3/2/2016 16:02 8.351 11 .879 40.813 0.162 
3/2/2016 16:03 8.346 11 .952 42.215 0.188 
3/2/2016 16:04 8.115 12.057 43.754 0.178 
3/2/2016 16:05 8.514 11.712 38.61 0.183 
3/2/2016 16:06 8.111 12.132 40.409 0.189 
3/2/2016 16:07 8.607 11 .668 39.565 0.167 
3/2/2016 16:08 8.28 11 .924 41.063 0.174 
3/2/2016 16:09 8.41 11 .816 38. 706 0.172 
3/2/2016 16:10 8.368 11 .886 38.56 0.18 
3/2/2016 16: 11 8.943 11 .265 34.01 0.18 
3/2/2016 16:12 9.112 11 .094 34.5 0.182 
3/2/2016 16:13 8.854 11.465 38.755 0.191 
3/2/2016 16:14 8.509 11.785 39.789 0.185 
3/2/2016 16:15 8.163 12.133 41.596 0.176 
3/2/2016 16:16 8.115 12.138 42.875 0.1 83 
3/2/2016 16:17 7.724 12.534 48.081 0.184 
3/2/2016 16:18 7.557 12.65 49.616 0.167 
3/2/2016 16:19 8.637 11.665 38.606 0.168 



C.2.3-13 

3/2/2016 16:20 8.556 11 .643 36.858 0.2 
3/2/2016 16:21 8.592 11 .633 34.538 0.184 
3/2/2016 16:22 8.796 11 .435 35.131 0.184 
3/2/2016 16:23 8.383 11 .986 36.875 0.178 

Run 9 Average I 8.49 11 .76 39.35 0.181 
3/2/2016 16:24 9.935 10.562 10.983 0.101 
3/2/2016 16:251 10.573 10.283 0.189 0.08102 co2 Bias 
3/2/2016 16:26 6.65 5.736 0.66 0.282 
3/2/2016 16:27 0.391 0.486 1.626 3.806 
3/2/2016 16:28 0.129 0.112 0.525 4.652 
3/2/2016 16:291 0.036 0.0281 0.131 4.8221co Bias 
3/2/2016 16:30 0.035 0.026 30.333 3.197 
3/2/2016 16:31 0.035 0.0241 47.165 0.146 NOx Bias 
3/2/2016 16:32 0.04 0.008 8.163 0.083ICO Zero 
3/2/2016 16:331 0.036 0.009 0.131 0.829 02 C02 NOx Zero 
3/2/2016 16:34 7.256 7.684 29.859 4.543 
3/2/2016 16:351 10.611 10.327 47.743 4.8241Span 
3/2/2016 16:36 14.655 15.047 73.118 5.59 
3/2/2016 16:37 18.987 18.415 93.339 8.752 
3/2/2016 16:381 19.011 18.428 93.221 8.833IHigh 
3/2/2016 16:39 18.993 18.395 92.257 8.844 



Appendix C.2.4 Unit 2 502 Data and Velocity Data 
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FLUE GAS VELOCITY AND MOISTURE DATA AND WORKSHEET 

CLIEN°f'i Desert View Power LOCATION/UNIT: Uni! : 
~--..=-:...;=--::o___ __ ~---

P ER FORMED BY: __ Rik Dupont TEST DATE: 3- 2 -2016 
BAR. PRESSURE: TC READOUT ID: 6-WCS 

-~~---------
DP INDICATOR ID: 6-WCS TC ID: __ ...:..:..#_---=3'""""8 _________ _ 
DP INDICATOR TYPE: 0-10" Mano. PITOT TUBE ID: # 38 Cp: __ o_.8_4-=--
ZERO: ..__... LEVEL: -----1:-EAK CHECK PRE- V--- POST- V--

. 
Run#: I Ps: -r,50 

~35 
Start: oe,c,s Stop: ~ 

I 

"'" 
I 

Sample 
Vel. Head 

Sample 
Vel. Head 

Sample 
Vel. Head 

Point 
in. H20 Temp,°F 

Point 
in. H20 Temp,°F 

P6int 
in. H20 Temp, °F 

p.. 5 0 ,"1 ? ~34 C- 5 0.1.;- 2:, -~<r e- 5 ' .0 s~O 
4 Q,1:L 4 ('.){l 0 4 \ 3 '10 

,, , 

3'-\0 3~0 \ 't'I'· 
3 0 .-1<; 3'~0 3 b.l I 3L\V 

.. 
3 \ . \ 6'-(o ' 

2 o, 70 '3t.lO 2 Uq1 ~\ 2 \ ' 2 ss<\ 
1 o,.q2 730\ 1 O·C()O ~t.l:n 1 \ r \ 33'1 

h 5 D .°I~ "3 ~<=t \J 5 O,~O 63°1 p 5 6~B 3, -=>1 
4 O.°\'\ 2>'-t 0 4 0. e:& 3l{o l4 05'.i9 '2:, '-\ 0 

3 0 . ~ s 31.{0 3 &.9)~ ~'{D 3 \ ~OD ~'-\I 
2 0-1 \ 33°\ 2 C -1~ 33~ 2 \ .00 3<f\ 
1 0,10 '33'5 1 0.1 ~ ~~!() 1 \ .. ( 0 3~0 

• 
j 

. 

.-i 
I 

..... ( 
... .. 

Heated Line Temp. ° F 300 
Chiller Tempi ° C -1 .0 1 

' 
MOISTU~~ DATA FOR TEST RUNS _.._I _THROUGH __ 

METER ID· 6-WCS METER Yd· 0 g97 . . ,; ..... ~·<,,,, 

Dry Gas Meter lmpinger Data 
Time Volume Delta H Tm (in) Tm (out) T ;mp Vacuum No. Material End Wt. Start Wt. Diff. 

oA?7}( 5.2 5 .\3c t .'O fOo \'1 S.~ 3f) #1 3% H202 )St,Q/EJ !>{!6d 
:>'Off) S:s?:i,&i> ~ 0 -?, L\ ~A_ SS' ~D #2 3% H2Ch 0/l/.v ~'>IC/ 
oqo5 SL\3,70Q \ . () ~') C(.>.:Z S-5 3v #3 Empty ~;;a,i !~ ;9; 9-
oq20/ 5St,7oD 1 .. D lb'V t(,Cp >~\ oD #4 Siljca Gel 991./ 9'9;5:g 
0435 5&:o,(;)r Total Line rinsE; 50 ... 
- -Pre-Test Leak Check: <.oa:1:>CFM@ I .'.> in. Hg., Post-Test Leak_Check::-L..o.¢!>_yCFM@ rr in. Hg 

Date of last revision 11 /13/08 
08834026 

Master Document Storage\Forms\Datasheets\Field Datasheets 

"· ; ~ 
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FLUE GAS VELOCITY AND MOISTURE DATA AND WORKSHEET 

CLIENT: Desert View Power LOCATION/UNIT: Unit 2 
-----'-'-'~"--------PERFORMED BY: __ Rik Dupont TEST DATE: 3- 2 -2016 

BAR. PRESSURE: _______ TC READOUT ID:---"6--W'-"--=C-=S---------
DP INDICATOR ID: 6-WCS TC ID: #- 38 
DP INDICATOR TYPE: 0-10" Mano. PITOT TUBE ID: # 38 Cp: __ 0_.8_4 __ _ 
ZERO: V LEVEL: LEAK CHECK PRE- ,/POST- v--

Run#: ~ Ps: <\--.Su 

start: ~ <)v Stop: LOSO 

Sample 
Vel. Head 

Sample 
Vel. Head 

Sample 
Vel. Head 

Point 
in. H20 Temp,°F 

Point 
in. H20 Temp,°F 

Point 
in. H20 Temp, °F 

Pr 5 D, 1 ~ 3Y.~ c..... 5 o--1;2. slf <; e- 5 1 • \ 3~) 
4 O, l'-1 3<1S' 4 D,1d- ~L\"<; 4 t ·O 3'-\11 
3 01 q, 3 3'--th 3 l9 ·1<; 3'-\ (.,, 3 0-°t~ ~'\ s 
2 6 ¥\'V 2'<-\ ~ 2 \ .o 34'<.o 2 \ .c) 1i~ 
1 o.a; ~ 'Y-tC::: 1 l . \ 3'1!o 1 L ~ "b\{~ 

-
"7 

i7 5 . \ \ 3~-'=' !> 5 D-1!6<; 3\ '-\ y: 5 L O 33~ 
4 \, 0 ~'-\ 0 4 () ·~ \ 3--f ~ 4 \ . { ?,'-1:;0 

3 () ,~?- 3~~ 3 (} '0')- oV...~ 3 \· 2 3 t.\ \ 
2 ()· 70 3~') 2 O •llf 3'1 ~ 2 \ 2 3 "-\-[ 
1 0 -1<; '3'--\5 1 O· ·7 ~ ~'{~ 1 \ - \ 5<-\0 

Heated Line Temp. ° F ~c.?D 

Chiller Temp. ° C n\ .Q 
MOISTURE DATA FOR TEST RUNS le THROUGH __ 

METER ID· 6-WCS METER Yd· 0 997 
Dry Gas Meter lmpinger Data 

Time Volume Delta H Tm (in) Tm (out) T ;mp Vacuum No. Material End Wt. Start Wt. Di ff. 

o"\S-0 ~lol .1~0 \ u <00 ~cp ~a 3. ~ #1 3% H202 g{//,~ r~<Z<J3 
rooS 5]u.·O~-:l.\ r,o 90 ig '1 :> )._ ~.() #2 3% H202 f/t./h. {/ .-,'17 ,c) 

\ O?..·o '5/B,&i) t -0 '11 ~q 5:L. :J.o #3 Empty 0sl/.V ( )4 6 

\O?JS ~Q/o .~~ \·O l\? qo 5'-\ ~() #4 Silica Gel 9'1// 0 PJ{5- 1( 

\oSD ~q l."31-ic: Total Line rinse 50 

Pre-Test Leak Check~£t> CFM@ ( 5 in. Hg., Post-Test Leak Check~O<'.DS: CFM@ l$ in. Hg 

Date of fast revision 11/13/08 
DS834026 

Master Document Storage\Forms\Datasheets\Field Datasheets 



FLUE GAS VELOCITY AND MOISTURE DATA AND WORKSHEET 

CLIENT: Desert View Power LOCATION/UNIT:. ___ =U.!..!:ni~t -=2'---------
PERFORMED BY: __ Rik Dupont TEST DATE: 3- 2 -2016 
BAR. PRESSURE :. _______ TC READOUT I D:.__,6::....-W~C'-'=S'----------
DP INDICATOR ID: 6-WCS TC ID: #- 38 
DP INDICATOR TYPE: 0-10" Mano. PITOT TUBE ID: # 38 Cp:_-=0=.8:....:.4 __ _ 
ZERO: '-- LEVEL: v--- LEAK CHECK PRE- L----- POST---t- --

Run#: 3 Ps: t-,SQ 

Start: ~ \o3 Stop: ~J.,_o·~ 

Sample 
Vel. Head 

Sample 
Vel. Head 

Sample 
Vel. Head 

Point 
in. H20 Temp,°F 

Point 
in. H20 Temp,°F 

Point 
in. H20 Temp, °F 

~ 5 ().Ci,)- ~i C_ 5 o_,10 ~l-f l( C' 5 \ . )_ 3'\L\ 
4 D.bl ;~< 4 (),l~ 34~ 4 \ '?-- ?~<; 
3 04'1 c::- o~ ~ 3 v.1 ·1 31}?; 3 l · I ~\~ 
2 v,~ ~ L\t,... 2 Qv1 3 3c.+s 2 I · ':2- ~ 
1 BA?-- :34 L.\ 1 0-- Id- ~c.r-q 1 '~ C) 3lf!o 

~ 5 , . \. I '$<..\''-\ b 5 o. ~ "5 3>"\'S f" 5 D-<>i.°1_ ~'-f.5 
4 \,0 5215 4 0,915' 3\(,P 4 l? -'1 tQ ~'t5 
3 0'1 () ~+~ 3 o.8?-... 3L\~ 3 \ oO 3<-\ <; 
2 O.(p~ ?>Liv 2 D- bu ~~ 2 \ . aO 3lflr 
1 Q, (o ~ :)-ES 1 Q1'S 3'-M 1 O·C\ Cf ~~ 

.c 

Heated Line Temp. ° F ~co 

Chiller Temp. ° C -\.() 
MOISTURE DATA FOR TEST RUNS ?J THROUGH __ ' 

METER ID· 6-WCS METER Yd· 0 997 
Dry Gas Meter lmpinger Data 

Time Volume Delta H Tm (in) Tm (out) T imp Vacuum No. Material End Wt. Start Wt. Diff. 

\\C~ 5li1 ,1~D \ . O °t_ ·~ °to !:°l 3 -2> #1 3% H202 ~{/(J:3 lP(JY, 9 
\ '\ <O \?01 ·1 OC> l·D C( i-{ ~\ 31 ~-0 #2 3% H202 I ~ 9;.2&, 0&'7. / 
\\33 ~ n ~ro \.0 t\ 1-\ ti\ \ S1 :-i.v #3 Empty /!/4 (') 0 /X', r;, 
\ \ 1{0 ~5,a:JJ /-0 CJ& q'-1 S<Q 3 ."0 #4 Silica Gel r9hs.:7 95Y.,. 
)1--0) IPJtt .1 ;,L> Total Line rinse 50 

Pre-Test Leak Check:Lo,.pof CFM@ 1S in. Hg., Post-Test Leak Check: <o~CFM @I "=; in. Hg 

Date of last revision 11/13/08 
DS834026 

Master Document Storage\Forms\Datasheets\Field Datasheets 



FLUE GAS VELOCITY AND MOISTURE DATA AND WORKSHEET 

CLIENT: Desert View Power LOCATION/UNIT: ___ ..;::.U..;..:.n.:..;..it ....;;;;2;;...__ _____ _ 
PERFORMED BY: __ Rik Dupont TEST DATE: 3- 2 -2016 
BAR. PRESSURE: _______ TC READOUT ID:~6~-W_C~S~--------
DP INDICATOR ID: 6-WCS TC ID: #- 38 
DP INDICATOR TYPE: 0-10" Mano. PITOT TUBE ID: # 38 Cp:_.-o.,0 ....... 8_4 __ _ 
ZERO: ......... LEVEL: ~ LEAK CHECK PRE- ~ POST- v --=----

Run#: L/ Ps: _._,_.;u 

Start: ):(.\] Stop: \~'-F1 

Sample 
Vel. Head 

Sample 
Vel. Head 

Sample 
Vel. Head 

Point 
in. H20 Temp,°F 

Point 
in. H20 Temp,°F 

Point 
in. H20 Temp, °F 

(\- 5 O,/,,..,~ ~< c. 5 o.1c; ~'-ts t::? 5 \ . 2-. 3~'-\ 
4 o.73 '3~{/? 4 o~l~ ~5 4 \ . ( ~>~L\ 

3 o~ lC() 3ttv 3 o, 1 0 3Lf\,- 3 \ ·2 ~ 
2 D. ~D 3L\- \o_ 2 0- 1~ 3t.f~ 2 \ -'2- 3~y 
1 0 . 160 3~S 1 0 .(;)-_ 3'-tS 1 \ -0 3\..\:(,,, 

<> 5 l .- I '?>tt-\- D 5 0-13S ')'-\ '-\ {?- 5 \ro 3. 'f"\ 
4 \ -'D 3'-(:~ 4 o~ <) 3~") 4 \ . \ ?>i"f 
3 o~ t.\ 3l{b 3 D . '?.,,)- ~""\c; 3 \ .V '54- (, 
2 0~10 ~s 2 O·CW 3'1\o 2 \. \ 3 ., (:, 
1 a<P3 3L\5' 1 l? -1S ~'+-\ 1 LO ;?<-\0 

r 
\ 

Heated Line Temp. ° F 3Cb 
Chiller Temp. ° C -1 .0 

MOISTURE DATA FOR TEST RUNS t-4 THROUGH 
METER ID: 6-WCS METER Yd: 0.997 

Dry Gas Meter 
Time Volume Delta H Tm (in) Tm (out) T ;mp Vacuum No. 

5'1 s,D #1 

51 S-u #2 

#3 

#4 

Total Line rinse 50 

Pre-Test Leak Check~FM@ IS in. Hg., Post-Test Leak Check: 4.0.a::>SCFM@ <'5' in. Hg 

Della 
=-~- DS834026 
Date of last revision 11 /13/08 Master Document Storage\Forms\Datasheets\Field Oatasheets 



·~ 

FLUE GAS VELOCITY AND MOISTURE DATA AND WORKSHEET 

CLIENT: Desert View Power LOCATION/UNIT: ___ -=U;,.;_;n=it--=2=---------
PERFORMED BY: __ Rik Dupont TEST DATE: 3- 2 -2016 
BAR. PRESSURE: _______ TC READOUT ID:---'-6_-W_C~S""----------
DP INDICATOR ID: 6-WCS TC ID: #- 38 
DP INDICATOR TYPE: 0-10" Mano. PITOT TUBE ID: # 38 Cp:_-=-0"'""".8-'-4 __ _ 
ZERO: ~ LEVEL: ,,.-- LEAK CHECK PRE- t,../' POST- c--

Run#: 5 Ps: ..-;, 50 

Start: !"?:icD Stop: t~~o 

Sample 
Vel. Head 

Sample 
Vel. Head 

Sample 
Vel. Head 

Point 
in. H20 Temp,°F 

Point 
in. H20 Temp,°F 

P.oint 
in. H20 Temp, °F 

Pr 5 0,1~ 3~S c. 5 o.,B~ 3t{ <; Q 5 \ -2- <6Lfl-, 
4 0-1"5 ~ tf<.o 4 0-?;,( 3ti~ 4 \ . \ ~y(,,, 

3 D. 0~-\ ~~4' 3 c).19 3 iL, 3 \ . 0 3'i7 
2 oct:L :-; t.\-<)° 2 0-1') 3<+~ 2 ~ . \ ~ 'i1 
1 \.Cb 3'--\-~ 1 0 -11 .s't< 1 \ . --z,. 3'f5 

0 5 \ z.. 0 3L..\~ b 5 o#q L 0")-S° f 5 \ ·0 st-\Lf 
4 \ 1 l 0 3L{ s 4 o,qc ~'\(.... 4 'D :si--< c; 
3 0 ,q-z_ 3l.\_5 3 o .ct?- ~~~ 3 \ . \ 3<-1:~ 
2 0 ,bl) ~\.p--( 2 V,'1C\ 31..{Lf 2 \ · 2- -:s '-( l..-
1 6J-i5 3~Y 1 v ;io ~~·~ 1 \ \ ?:-1\ 

~ 

' 

Heated Line Temp. ° F ~ 
Chiller Temp. ° C -1.0 • 

MOISTURE DATA FOR TEST RUNS '2° THROUGH __ 
METER ID· 6-WCS METER Yd· 0 997 

Dry Gas Meter lmpinger Data 
Time Volume Delta H Tm (in) Tm (out) T imp Vacuum No. Material End Wt. Start Wt. Diff. -

)?;oO (, t:>lJ, &:c A.·S \a\ \O\ [po 5-D #1 3% H202 Ct.71.s I); :> . .> 
' ?,\-) ~1L{ .Lri) 2 ·<) \ o"'J_ 10\ 60 '5-() #2 3% H202 h!>9v7 6?V.....S 
\o?>D ln~1.~4$' #3 Empty r:19.3 V,;R ~ 

#4 Silica Gel 19703 i903S -
1 Total Line rinse 50 

Pre-Test Leak Checkt-.o~CFM@ 1< in . Hg., Post-Test Leak Check: ~e.dCFM@ 1 < in . Hg 

Date of last revision 11 /13/08 
DS834026 

Master Document Storage\Forms\Datasheets\Field Datasheets 



( .J. lf-7 
FLUE GAS VELOCITY AND MOISTURE DATA AND WORKSHEET 

CLIENT: Desert View Power LOCATION/UNIT: Unit 2 
---~~'--------

PERFORMED BY: __ Rik Dupont TEST DATE: 3- 2 -2016 
BAR. PRESSURE: _______ TC READOUT ID:---'6'--W~C-=S ________ _ 
DP INDICATOR ID: 6-WCS TC ID: #- 38 
DP INDICATOR TYPE: 0-10" Mano. PITOT TUBE ID: # 38 Cp: __ o_.8_4 __ _ 
ZERO: V-- LEVEL: ~ LEAK CHECK PRE- V POST- ~ ----

Run#: 0 Ps: v-, 5:{) 

Start: '~1.y~ Stop: \ ~ 13 

Sample 
Vel. Head 

Sample 
Vel. Head 

Sample 
Vel. Head 

Point 
in. H20 Temp,°F 

Point 
in. H20 Temp,°F 

Point 
in. H20 Temp, °F 

k 5 Q.t)O 'Sc.--\9 c.. 5 6 Pi 3 '3'-\ <O ~ 5 LI 3ct1 
4 0 .12 35) 4 0.1 ;;- ~i{\ 4 \ 2- >5L 
3 o.7v 3~'] 3 0-1s ?:isu 3 l 2. 3So 
2 o. <\ I ~'SL.. 2 D-11 350 2 , , l ~su 

1 0. ci ~ >s-1 1 0 ·'OL\ 5-fi 1 \ . I 35D 

12-, ~ 5 
\ I .2 3L{-q I') 5 \ .D ~'SD f- 5 \ 0 ~<i'-1 

4 \ ·2 3t;o 4 '\ \ ?>SD 4 \ -\ 3'i~ 
3 \0 351 3 o.\B 3.<7 \ 3 \ . \ ~'ilo 
2 0··1 ·~ 3.S\ 2 O<;'.\ \ 350 2 \ \ 3 '1<;.,. 
1 0.1 £..\ OS\ 1 () 0( 35() 1 \ -z.- 3*f3 

Heated Line Temp. ° F 3oO 
Chiller Temp. ° C - 41(.D 

MOISTURE DATA FOR TEST RUNS le THROUGH __ 
METER ID· 6-WCS METER Yd· 0 997 

Dry Gas Meter 
. 

lmpinger Data 
Time Volume Delta H Tm (in) Tm (out) T ;~ Vacuum No. Material End Wt. Start Wt. Diff. 

13~~ [hl , 'bc;c 1.: s \ 00 , 9J c,o '<"'"' ~U #1 3% H202 ~a5.;< ;;, 9 J.:> 
1"35B lo l.8Yo :;( ' c; lo3 lea ~o s-o #2 3% H202 '/30;5 z;?.S5 
f L\ ls. ·11 <)", t>1r, #3 Empty ~3Y.b 11,·-;;-/s 

#4 Silica Gel 9~ . .;/ 9'A'f., J 
Total Line rinse 50 

Pre-Test Leak Check~CFM@ t < in. Hg., Post-Test Leak Check:'.o<??"C CFM@ 15' in. Hg 

Date of last revision 11 /13/08 
08834026 

Master Document Storage\Forms\Datasheets\Field Datasheets 



FLUE GAS VELOCITY AND MOISTURE DATA AND WORKSHEET 

CLIENT: Desert View Power LOCATION/UNIT: Unit 2 
---~~~------

PERFORMED BY: __ Rik Dupont TEST DATE: 3- 2 -2016 
BAR. PRESSURE: _______ TC READOUT ID:_...;;6 __ -w.......__c""'"s ________ _ 

DP INDICATOR ID: 6-WCS TC ID: #- 38 
DP INDICATOR TYPE: 0-10" Mano. PITOT TUBE ID: # 38 Cp:_~o~.8_4 __ _ 
ZERO: ...-- LEVEL: i----- LEAK CHECK PRE- v-- POST- L--------

Run#: '> . Ps: "150 

Start: 1 :r.:u.Q Stop: (Y5b 

Sample 
Vel. Head 

Sample 
Vel. Head 

Sample 
Vel. Head 

Point 
in. H20 Temp,°F 

Point 
in. H20 Temp,°F 

Point 
in. H20 Temp, °F 

~ 5 o.fb\ 3-G-g: L_ 5 {)/~D ~5~ E s I l n ~ct-Cf 
4 o . 63 35~ 4 on 3 3Sd- 4 L \o 3iCf 
3 0~~-~ 35d-- 3 C·lJ. ~s;i.. 3 '.L_() ~S \ 

2 D/10 ~Sl 2 <;).· 7 ·7 >.rz 2 l · D ~S-:2 
1 0-1l() '3~0 1 (').8?, \ .;- z_ 1 \ . I 31;/ 

B 5 
\ I { :,so f) 5 o.C\ 'CJ 3 S- I ?' 5 \ ,c) -3~0 

4 t' 0 35'( 4 \ ·bO 3S\ 4 \,[) 761 
3 !'J .°t OV 'b5D 3 b~(-; 35\ 3 \-\ 76?-, 
2 () .1'3 3S\ 2 ().9il 350 2 )-'].. 7f;;f;U 

1 0 -lD ~S-0 1 b.·10 6Lfi 1 l. 0 3 .s-D 

.. 
Heated Line Temp. ° F "3-DO 

Chiller Temp. ° C -1 .0 
. 

MOISTURE DATA.FOR TEST RUNS :J THROUGH __ 
METER ID· 6-WCS METER Yd· 0 997 

Dry Gas Meter lmpinger Data 
Time Volume Delta H Tm (in) Tm (out) T;mp Vacuum No. Material End Wt Start Wt Diff. 

\t..\) Ip llb,;;11$ ;i -5 (VD 
9 °' (pD ~ #1 3% H202 7) !~«+ '/OS: l/ 

111 Lf r 12<1 ,g('J) ;z.) fol -"99 S"'O s #2 3% H202 l/Q55 699, / 
\ L\ > l_t7 '") 1-\ 3. <;<(,() #3 Empty ~/'J,5 01<8.'l 

#4 Silica Gel C)P{.,;> 9/0,3 
Total Line rinse 50 

- .., 
Pre-Test Leak Check~CFM@ ( S-- m. Hg., Post-Test Leak Check: Go~CFM@ I\ m. Hg 

!!J'~~ DS834026 
Date of last revision 11 /1 3/08 Master Document Storage\Forms\Datasheets\Field Datasheets 



FLUE GAS VELOCITY AND MOISTURE DATA AND WORKSHEET 

CLIENT: Desert View Power LOCATION/UNIT: ___ -=U"""""n=-it--"2'"-------
PERFORMED BY: __ Rik Dupont TEST DATE: 3- 2 -2016 
BAR. PRESSURE: TC READOUT ID: 6-WCS -------- -------------
DP INDICATOR ID: 6-WCS TC ID: #- 38 
DP INDICATOR TYPE: 0-10" Mano. PITOT TUBE ID: # 38 Cp:_""'"'0-'-'.8'--'4 __ _ 
ZERO: v LEVEL: -V LEAK CHECK PRE- / POST- L-

Run#: 3 Ps: ~) c;;u 

Start: I -Q° ()C\ Stop: \ s-~:1 

Sample 
Vel. Head 

Sample 
Vel. Head 

Sample 
Vel. Head 

Point 
in. H20 Temp,0 f 

Point-. in. H29 Temp,0 f 
Point 

in. H20 Temp, °F 

f)., 5 OolY ss/ c_ 5 e8?:> 351 E 5 \ J' ~ ·~53 

4 o , 10 ?:>S)-._ 4 l}, !2J~ 75\ 4 \ . \ 0 ~:>?::> 
3 o,f;~ ~t;d- 3 B.l(X) 35~ 3 I oo ~S3 

2 D,c.r) 39 2 D~fb~ 3·50 2 \ . 00 ~S?--

1 t .D 0 35/ 1 0 .C0<; ~'-\q 1 l -o 6s~ 

~ 5 \ ) ?- 360 b 5 o,,'1'2:> 3l\"C ip- s ) 00 3s:2 
4 \ . ";)._ 35 \ 4 o~ c.:; 1'L\C: 4 o,qy 3'5-=) 
3 \ .\ ~s-o 3 to .0'-{ '?:,X> 3 \ . \D 3~ 
2 b·l )..._ ~S\ 2 ~ 0 ·llt? ~o 2 1, "2-C> 3S3 
1 010 35c) 1 0.13 ~5U 1 L W 3S;L 

:-

-
I• ., 

Heated Line Temp. ° F seo ] 

Chiller TemQ.. ~C - 1.0 '"'\ ! 

!'J MOISTURE DATA FOR TEST RUNS THROUGH 
. 

-- --
METER ID· 6-WCS METER Yd· 0 997 

Dry Gas Meter lmpinger Data 
Time Volume Delta H Tm (in) Tm (out) T imp Vacuum No. Material End Wt. Start Wt. Diff. 

\.SD'\ 1 t-l~ .33) ;2_ I$ Cf\60 lco tpo ){) #1 3% H202 'JY)~(i £,'J:;?. 5 
\ $:2. Lt l '51.Cj10 ~~ loo lQ) 4'v 5-c) #2 3% H202 t)s.9S '/;;>~, S' 
\5~q Tl\·~S #3 Empty 03:7.5 C3/.S 

#4 Silica Gel nJ>.9 93.d.~ .... , Total Line rinse 50 

Pre-Test Leak Check. CFM@ (:)'" in. Hg., Post-Test Leak Check:~D-<.'.b'LCFM@ I\ in. Hg 

Date of last revision 11 /13/08 
0$834026 

Master Document Storage\forms\Datasheets\Field Datasheets 

'· 



(.). '1-J/.) 
FLUE GAS VELOCITY AND MOISTURE DATA AND WORKSHEET 

CLIENT: Desert View Power LOCATION/UNIT: Unit 2 
----""-'-'~~------

PERFORMED BY: __ Rik Dupont TEST DATE: 3- 2 -2016 
BAR. PRESSURE: ___ ____ TC READOUT ID:____....;:;6_,-W-=-C=-S=----------
DP INDICATOR ID: 6-WCS TC ID: #- 38 
DP INDICATOR TYPE: 0-10" Mano. PITOT TUBE ID: # 38 Cp: __ 0_.8_4 __ _ 
ZERO: v LEVEL: LEAK CHECK PRE- ~ POST- ....------

Run#: 9 Ps: ... , i;u 

Start: ~lS-3 Stop: \ ~;2,. 3 

Sample 
Vel. Head 

Sample 
Vel. Head 

Sample 
Vel. Head 

Point 
in. H20 Temp,°F 

Point 
in. H20 Temp,°F 

Point 
in. H20 Temp, °F 

A 5 o .. ~c; 3 ~.?.., i,)" 5 0.11) 3)3 c; s 1. 2-- 3 _';, 3 
4 o, roe, °?:>9 4 O 9x J 35·~ 4 ( ';?- 3.~3 
3 t> .'i I ?>s~ 3 0-0~ ~s~ 3 ( . ( 3SL/ 
2 \·OD ?:, 5 ' 2 Q.~ ') ~5;;t.. 2 ( . I ~5~ 
1 O·tt> ~:'.>) 1 o.90 3)0 1 ) . () 3 °')I 

" I - -
f) 5 I ?-._ 350 D s \ ,,\ 3§) p- 5 1. \ ~rs-v 

4 /.2- 3-S\ 4 \ 0 35L/ 4 jO ·:z_ ~I 
3 ' ·O :S5A 3 \ ·D 35<-f 3 l . 0 

-
~5( 

2 Oil~ '.) 5-::, 2 o~· v ~'S~ 2 I· ( 3~( 

1 D: ld- :S:s~ 1 ():10 ~'S:::>- 1 l 0 1 s-f 

Heated Line Temp. ° F ?:,oc) 

Chiller Temp. ° C - ) .Q 

MOISTURE DATA FOR TEST RUNS Gl THROUGH __ 

METER ID· 6-WCS METER Yd· 0 997 
Dry Gas Meter lmpinger Data 

Time Volume Delta H Tm (in) Tm (out) T imp Vacuum No. Material End Wt. Start Wt. Diff. 

\.S-53 11~ ,ikl ), . .;- q~ C\ g >ro :s- #1 3% H202 g;g,<g Prfl.5 
ifrr>3 ! CO) .th) -z. 's- l OO 9'1 '5 ~ -c; #2 3% H202 6 4 2. . 1 lft1g&, i3 
\~1_3 ·11o ,L.jq~ -z. . 5 ID ( °\73 )/o ) #3 Empty it,; /9. c; l~Jf{g 
\b2,3 ·1q~,%1f #4 Silica Gel C)g;?,S" 9/k, (o 

Total Line rinse 50 

Pre-Test Leak Check:i.aw)CFM@ f '5' in. Hg., Post-Test Leak Check: <-o-o:>) CFM@ 1~ in. Hg 

Della 
-a.-.~-...-

Date of last revision 11 /13/08 
DS834026 

Master Document Storage\Forms\Datasheets\Field Datasheets 



Appendix C.2.5 Unit 2 Hydrocarbon Data 

R1413543 C-14 
(, y • l\h >Ni 1,1..~ )1 Delta~ 

"" °""4•r; s. .... ~··· 1nc .. ,.. • ..a 



Client/Facility: 

SCAQMD METHOD 25.3 
EVACUATED CANISTER SAMPLING DATA 

C.rJ .S'-J... 

Desert View Power Date: 3-2-2016 
---=-=~'"""-"--------

Unit/Location: Unit 2 stack breaching Performed By: __ _.:R....:..:i.:...:..k-=D=u=po=n..:...:t ___ _ 

Probe Material __ ---"-S-"-S ______ Probe Length ___ 4....:....' ______ _ 

Connecting Tubing Material.--=-T-=ef:..:..:::lo;.;_;n ___ Connecting Tubing Length_..;..;;12;:_" ___ _ 

Barometric Pressure _ _;.')_->_. _..;_< ___ Ambient Temperature ______ _ 

Test No. 1A-VOC-U2 18-VOC-U2 
Vial ID D32 D33 
Canister ID 00166 00133 

Time Vacuum Time Vacuum Time Vacuum 
Pre-Test Leak Start 
Check $).) "Lu <? ) J .... "{__ 1 
Pre-Test Leak Stop 

S Lf (' <z.) Check s l( ) / "L u 
Sample Start 2B( 301.( 
Collection \ OJ,o ) O;tO 

\ 035 )o\l l o.?>)' ~~ 

\ DSO \2J \ os{i \i 

\ )I 
Sample Stop 

\ \00 •\ 0 \~ I \ OD \ '1 \\ 
Collection 
Post -Test Leak Start ' 
Check (( u1 1 {( u) /0 
Post-Test Leak Stop 
Check 11 t) ~ I! t 5 / l> 

Line Rinse 
Volume 

Comments: __________________ _ _ ____ _ 

Rev. 2127198 



Appendix C.2.6 Unit 2 Plant Data 

R1413543 C-15 



Ce DAR 1 -Minute Data 

(BOiter 1) NOx 
T unestamp ppm 1-Min 

31212016 8 36 37 
31212016 8.37 46 22 
31212016 8:38 52 64 
31212016839 60.17 
3/2/2016 8:40 52 4 
31212016 8:41 43.83 
31212016 8:42 37.37 
312/2016 8:43 45.37 
31212016 8:44 51 99 
31212016 8:45 45 15 
31212016 8:46 38.03 
31212016 8 47 41 08 
31212016 8.48 45 64 
31212016 8:49 « 93 
31212016 8:50 43 18 
31212016 8:51 41 87 
31212016 8:52 43.49 
31212016 8·S3 42.13 
31212016 8:54 46 22 
312/2016 8:SS 51 11 
31212016 8:56 S7.94 
31212016 8:57 49.22 
31212016 8:SB 47.0S 
31212016 8:S9 43 06 
31212016 9:00 40 42 
31212016 9:01 38 8 
31212016 902 4S 64 
31212016 9.03 40.93 
31212016 9:04 34 SB 
31212016 9:05 48 01 
31212016 9:06 so 67 
31212016 9:07 4S.23 
31212016 9:08 4S.92 
31212016 9:09 44.16 
312/2016 9:10 39.23 
312120169:11 39.1S 
31212016 9:12 42.56 
31212016 9:13 42 54 
31212016 9:14 37 84 
31212016 9.1S 34 6S 
31212016 9:16 35 73 
31212016 9:17 37.8 
31212016 9:18 41.04 
31212016 9:19 45.27 
31212016 9:20 44.49 
31212016 9:21 43 28 
3/212016 9:22 36.96 
31212016 9:23 38.52 
31212016 9:24 39.82 
31212016 9:2S 38.68 
31212016 9:26 44.99 
31212016 9:27 46. 7 
31212016 9.28 43 27 
31212016 9:29 41 24 
31212016 930 40.34 
31212016 9-31 36 54 
31212016 9.32 43 07 
31212016 9:33 40.09 
31212016 9:34 37.82 
31212016 9:35 41.66 

Average 43.25 

Flow 
02 
C02 
NOx 
NOx 

NOx 
502 
502 

502 
co 
co 

co 

kdscfh 
%dfy 
% dfy 
ppm dfy 
ppm@3%02 

lb/hr 
ppm di)' 

ppm@3% 02 

lb/hr 
ppm di)' 

ppm@3%02 

lb/hr 

(Boiler 1) NOx (Boiler 1) 502 (Boller 1) (Boiler 1) Slack Flow Calculaled 
ppm @3% 02 1- (Booler 1) NOx (Sooter 1) 502 ppm @3% 02 1· (Boiler 1) 502 CO ppm 1· 

(Boiler 1) CO (Boller 1) 
ppm@3% 02 1 (Boiler 1) CO C02% 1· 02% 1- kd•ciillr 1· CO@ 3% C•lcu1'11ed 

Mon lb/hr 1-Mm Avg ppm 1-Min 
5447 2042 
62.68 26 67 
69.28 30.74 
78.22 3S 98 
71.65 
62 32 
53.43 
S9.89 
70.88 
62.7 

53.94 
56.74 
60.07 
61.82 
60.86 
59.48 
60.53 
59.19 
64.94 
6807 
74.24 
68.78 

66 
60.93 
SB.87 
54.95 
63.13 
5894 
52.32 
65.35 
70.75 
61.76 
62.79 
60.95 
57.37 
55.22 
60.4 1 
60.87 
55.89 

51.6 
533 

5532 
SB.4 

62.38 
61.97 
62.43 
56.89 
56.47 

59.4 
56.57 
61.66 
64.11 
63.07 
59.87 
59.97 
56.97 
60.18 
61.23 
57.76 
61.07 

61.02 

30 5 
25.2 

20.67 
26 84 
30.57 
26 37 
20 85 
23 3 

26 74 
26 27 
25 11 
23.87 
25 33 
24 38 
26 26 
29.03 
35 1S 
27.87 
27 33 
25.22 
23.21 
22 09 
26 S1 
24.04 
1918 
27.86 
30.33 
26.43 
26.92 
2S.62 

22.6 
22.98 
24.19 
25 57 
2196 
20 15 
21.18 
21 SB 
23 89 
26 72 
26.28 
26.25 
21.37 
22.49 
23.17 
22.17 
26.39 
28.67 

2S 6 
24 15 
24 24 
20.82 
2616 
23 72 
22.48 
23 83 

25.19 

4873 90 
8.25 

12.39 
43 25 
61 02 

2S.19 
8 94 

12.6S 

7.2S 
0.56 
0.83 

021 

Min lb/hr 1-Min Avg Mtn 
778 114S 597 

10 78 
13.23 
1541 
12.09 

10.1 
8.4 

10 43 
10.8S 
9.41 
8.14 
9.21 

10 49 
9.88 
854 

8 
8.34 
7.94 
8.62 

11.17 
14.43 
11. 18 
10.23 
9.28 
831 
8.04 
9.SB 
8.73 
653 

10.06 
9.49 

11.18 
10.87 
9.66 
9.78 

10.49 
10.49 
8.42 
7.S7 
7.36 
7.61 
8.57 
9.87 

10.07 
8.93 
6.26 

6. 1 
6.53 
S.74 
8.69 
964 
7.25 
6.65 
6.25 
4_75 7.80 <56> 

6.6 
6.43 
511 
5.87 

8.94 

14 62 
17 41 
20.03 
16 53 
14 36 
12.01 
13.77 
14.79 
13 07 
11 SS 
12 72 
1381 
13 S9 
1204 
11 37 
1161 
1116 
12.11 
14.88 
18 49 
15 62 
14.3S 
13 13 

12 1 
11 39 
13 2S 
12 S7 
988 

12 25 
14 05 
1296 
15.29 

15 
14.13 

13.8 
14 89 
15 01 
12 44 
11 27 
1098 
11 .14 
12 19 
13.6 

14 03 
12 88 
9.63 
8.94 
9.74 
8 39 

1191 
13.23 
10 57 
965 
9 29 

9.22 
9 82 

7.8 
8 61 

12.65 

866 
10 75 
12.82 
9 79 
8.08 
6 46 
8 59 
8.88 
7.65 
6.21 
7.27 
8.55 
8 04 
691 
635 
6 76 
6.39 
681 
8.83 

12 18 
8.81 
8.27 
7.56 
6.64 
6 37 
7.74 
7 13 
504 
7 27 
8 36 
7.71 
9 12 
8.77 
7.74 
7.99 
8.29 
8 77 
68 

6 12 
6 07 
6.04 
694 

8.1 
8 27 
7 54 
5.04 
4.96 
529 
4.58 
7.09 
8.23 
S.97 
5.42 
5.23 
3.77 
5.SB 
5.29 
4 23 
4.67 

7.25 

Mtn lbhlr 1-Mtn Min 
061 14 72 <56> 3 36 <56> 
0.83 13 56 <56> 3 51 <56> 

0 7 13 16 <56> 3 56 <56> 
0 74 13.00 <56> 
0.72 13 67 <56> 
0.64 14.22 <56> 
0.46 14.30 <56> 
0.69 13 20 <56> 
0 64 13.63 <56> 
0 SB 13 89 <56> 
0.44 14 18 <56> 
0 68 13 81 <56> 
069 13 16 <56> 
063 1376<56> 
0 65 14 09 <56> 
o se 14.21 <56> 
O.SB 13 92 <56> 
0.65 14 05 <56> 
0.53 14.05 <56> 
0 69 13 32 <56> 
0.65 12.81 <56> 
0 59 13 97 <56> 
0.71 14 03 <56> 
0.54 14 15 <56> 
0.57 14.56 <56> 
0 59 14 16 <56> 
0 72 13,83 <56> 
0.59 14 40 <56> 
0.44 15 13 <56> 
061361<56> 

0.59 13 96 <56> 
0.65 13 65 <SB> 
0.55 13 67 <56> 
0.54 13.80 <56> 
0.54 14.62 <56> 
0.55 14.11 <56> 
0 49 14.20 <56> 
0.49 14 31 <56> 
0 48 14.77 <56> 
0.45 14 89 <56> 
0.46 14 92 <56> 
0 53 14 64 <56> 
06 14 23 <56> 

0:45 13,78 <56> 
0.63 13.93 <56> 
ass 14 42 <56> 
0.35 15.39 <56> 
0.35 14.66 <56> 
0.51 14.92 <56> 
0.54 14.62 <56> 
0.54 13 71 <56> 
0 58 13 73 <56> 
0.47 14.58 <56> 
0.66 14.52 <56> 
0.35 14 87 <56> 
0.4 15 59 <56> 

0.43 13 97 <56> 
0.48 15.27 <56> 
0 36 15.27 <56> 
0.33 14.66 <56> 

0.56 

3.64 <56> 
3 54 <56> 
3 50 <56> 
3.37 <56> 
3 60 <56> 
3.58 <56> 
3 56 <56> 
3 34 <56> 
3 45 <56> 
3.57 <56> 
3.56 <56> 
3.54 <56> 
3 47 <56> 
3.55 <56> 
3.52 <56> 
3.46 <56> 
3.46 <56> 
3 .69 <56> 
3.45 <56> 
3.54 <56> 
3 .56 <56> 
3 49 <56::> 
3 48 <56> 
3.54 <56> 
3_58 <56> 
3.38 <56> 
3.53 <56> 
364 <56> 
3.56 <56> 
3.57 <56> 
3 .53 <56> 
3 .5 1 <56> 
3 .57 <56> 
3 .46 <56> 
3.66 <56> 
3 53 <56> 
3.54 <56> 
3 .61 <56> 
3.48 <56> 
3.54 <56> 
3.59 <56> 
3.60 <56> 
3.69 <56> 
3.52 <56> 
3.55 <56> 
3.54 <56> 
3.49 <56> 

3 .57 <56> 

3.74 <56> 
3 .60 <56> 
3 .56 <56> 
3.66 <56> 
3.47 <56> 
3.70 <56> 
3 .60 <56> 
3 .62 <56> 
3.48 <56> 

Min Min 02 
11.95 8.74 4622 
1295 77 4834 
13 32 7.3 4892 
13.46 7 13 5009 
12.79 7 81 4875 
12.33 8.31 4816 
12.26 8.38 4633 
13.3 7 34 4956 

12 82 7.77 4925 
12.62 
12 4 

12.72 
13 33 
12.73 
12.44 
12.34 
12.58 
12.48 
12.47 
13.21 
13.65 
12 52 

12 5 
12.39 
12 01 
12.41 
12.68 
12 16 
11.61 

12.9 
12 51 
12.87 
12.81 
12.69 
11.97 
12.46 
12 35 
12 22 
1186 
11.77 
11.73 

12 
12.33 
12.72 
12.56 
12.14 
11.39 
11 .99 
11 .73 
12.01 
12 79 
12 73 
11.98 
12 05 
11.76 
11.25 
12.55 
11.45 
1145 
11 97 

12.39 

8.01 
8 28 
7.94 

7.3 
7 89 
82 
8.3 

804 
8 16 
8.16 
7.46 
6 .93 
8.09 
8.14 
8.25 
8.61 
8 26 
7 96 
8 47 
907 
7.75 
8 .08 
7.79 
7 .81 
7.93 
8.66 
8.21 
8.29 
8.39 
8.78 
888 
8 .9 

867 
8 32 
7.9 1 
8 .05 
8 49 
9.27 
8.69 
8 .9 

8.66 
7.84 
7 86 
8 62 
8.57 
886 
942 
8.09 
9 18 
918 
8.69 

8.25 

4893 
4593 
4750 
4907 
4897 
4870 
•n5 
4879 
4848 
4 759 
4 757 
5081 
4742 
4865 
4905 
4809 
4768 
4866 
4920 
4645 
4861 
5014 
4894 
49 10 
4859 
4826 
4916 
4760 
5034 
4862 
4871 
4964 
4782 
4875 
4943 
4947 
5080 
4843 
4891 
4874 
4800 
4914 
5142 
4956 
4905 
5034 
4772 
5088 
4955 
4979 
4792 

4873.90 

CO lb/hr 
090 020 
113 029 
0 92 0 25 
0 96 0.27 
0.98 0 26 
0 .91 0 22 
066 0 15 
0.91 0 2S 
0 87 0 23 
0 81 0 21 
062 015 
094 0.23 
091 0 25 
087 022 
092 023 
082 020 
081 0.21 
0.91 0 23 
0.74 0.18 
0.92 0.24 
0.83 0 24 
0 82 0 20 
1 00 0 25 
0 76 0 19 
083 0.20 
084 0.20 
1 ()() 0 25 
085 0 21 
0 67 0 15 

0.48 
0.00 

0.83 

0.11 
0.00 

0.21 

0 . 
I\.) . 
O> 

I 
I\.) 



CeOAR 1-Minute Data 

(BOiier 1) NOx 
(BOiier 1) NOx ppm @3% 02 1. (Boiler 1) NOx (Boiler 1) 502 

Timestamp ppm 1-Min Min 
312121l16 9·51 51 34 
31212016 9:52 
3/212016 9:53 
3/2/2016 9·54 
312/2016 9 55 
312/2016 9.56 
312/2016 9:57 
3/2/2016 9.58 
312/2016 9:59 

3/2/2016 10. 00 
312/2016 10:01 
31212016 10:02 
3/212016 1003 
3/2/2016 10:04 
312/2016 10:05 
3/2/2016 10 06 
3/2/2016 10:07 
3/2/2016 10:08 
3/212016 10:09 
3/212016 10:10 
3121201610:11 
3/212016 10:12 
3/212016 10:13 
3/2/2016 10·14 
3/2/2016 10:15 
3/2/2016 10:16 
3/2/2016 10:17 
312/2016 10:18 
3/21201610:19 
31212016 10:20 
312/2016 10:21 
312/2016 10:22 
3/2/2016 10:23 
3/2/2016 10:24 
3/2/2016 10:25 
3/2/2016 10:26 
31212016 10:27 
312/2016 10:28 
31212016 10:29 
31212016 10:3{) 
31212016 10 31 
3/2/2016 10.32 
3/2/2016 10·33 
3/2/2016 10:34 
3/2/2016 10:35 
312/2016 10:36 
312/2016 10:37 
31212016 10:38 
31212016 10:39 
3/212016 10:40 
3/212016 10:41 
3/2/2016 10:42 
3/2/2016 10:•3 
3/2/2016 10:44 
3/2/201610•45 
312/2016 10:46 
31212016 10:47 
31212016 10:48 
31212016 10:49 
31212016 10:50 

Average 

Flow 
02 
C02 
NOx 
NOx 

NOx 
502 
502 

502 
co 
co 

co 

kdscfh 
% dry 
%dry 

46 09 
44 67 
36.47 
3683 
4126 
36 37 
39.86 
46 31 
48.45 
39 12 
40.31 
40 27 
4H5 
4S.96 
40 2 

34 33 
37 06 

47 
51,04 
48.03 
41.98 
42.76 
42 49 
43 74 

46.3 
43 02 
46.13 
47.56 
42.66 
36.22 
37.67 
42 71 
50.49 
49.24 
43.99 
45 26 
4S.39 
43.74 
44.83 
49.11 
48.44 
4361 
S2.01 
48 S3 
44.31 
39.69 
3S.38 
33.79 
39.48 

43.8 
44.79 
S3 37 
50.77 
52.78 
43.75 
39.34 
44.47 
33.49 
31.12 

43.39 

ppm dry 
ppm@3%02 

lblh< 
ppm dry 
ppm@3% 02 

lbJllr 
ppm dry 
ppm@3%02 

lb/hr 

lb/hr 1-Min Avg ppm 1-Min 
69 2S 30 76 
64 5 26.92 

64 07 27.4 
54 54 21.S1 

53 6 20.87 
59 23 24 79 
55 93 21.54 
57 26 22.79 
64.01 27.63 
69.16 29 77 
59.39 22.69 
5905 238 
57 99 23.47 
60 83 
64.63 
SB 93 
S1 21 
S3 33 
62 74 
68 as 
6S 38 
59 31 
59 47 
6089 
62 89 
6S 62 
63 91 
66.86 
68.11 
63.16 
53.67 
54 73 
6006 
67 45 
7068 
65 18 
65 12 
64.59 
62 99 
62.99 

69 
67 85 

62 
70 21 
6586 
61 01 
57 48 
51.49 
50.03 
55.43 
6135 
6196 
7221 
68 33 
71 85 

62 9 
55.84 
63.18 
52,96 
48.57 

61,68 

25.55 
27.73 
24.18 
20.33 
20.86 
27.73 
30.57 

28.8 
24 19 
25.08 
25 57 
2505 
28.15 
25.56 
27.69 
28.19 
25.27 
21.S3 
22.23 
24.7S 
31.47 
2919 
25.82 
26.36 
26.95 

25.7 
26.1 

29.12 
29.81 
25.04 
3{) 34 
2865 
2618 
23.3S 
20.99 
19.41 
22.81 
25.92 
26.27 
31.86 
29.32 

31.6 
2S.78 
22.S3 
27.14 
19.48 
17.95 

25.63 

4942.7S 
8.34 

12.27 
43.39 
61.68 

25.63 
10.21 
14.47 

8.39 
0.44 
0.62 

0.1S 

11.06 
9.51 
9 01 
6.53 
6 53 
808 
635 
6.78 
9.41 
9.68 
6.44 

6.9 
7 08 
9.43 

1037 
7 97 
601 
6.89 

11.09 
12.72 
11.31 
9.59 
9.81 
9 37 
9.24 

10.12 
8.4 
a.a 

963 
8.98 
7.S5 
7.95 
9.39 

1256 
111 
9.26 
9.98 

10.46 
10.4 

11.23 
12.63 

12.3 
11 09 
14.17 
14.27 
12.97 
11.47 
10.15 
9.28 

10.9S 
12.64 

12.6 
1S.54 
1S.98 
16.77 
13.64 
11.84 
13.SB 

9.5 
8 

10.21 

(Botle r 1) 502 
ppm@3%021· 
Min 

(Boiler 1) 502 
lb/hr 1-Min AIJQ 

1492 922 
13.31 7 73 
1292 769 
9 76 536 

9 5 5 15 
116 
9 77 
9 74 

1301 
13.82 
9.78 

10.11 
102 
129 

14 58 
1168 
896 
9.91 
14.8 

17.16 
15.4 

13SS 
13 64 
13 43 
13.28 
14 34 
12 48 
12 7S 
13.79 

13.3 
11 .19 
11 S5 
132 

16.78 
1593 
13 72 
14.36 
14.88 
14.98 
15.78 
17.75 
17 23 
15.77 
1913 
1937 
17 86 
16.61 
14.77 
13.74 
15.37 
177 

17.43 
21.03 
21 51 
2283 
19.61 
16 .81 
19.29 
15.02 
12.48 

14.47 

6 75 
5 23 
5 39 
7 81 
a 2a 

5.2 
5.67 
5.74 
7 S4 
a 11 
667 
495 
54 
9.1 

106 
9.44 
7.69 

8 
7.85 
7 36 
a 56 
694 
7 35 
7.94 

7.4 
6.24 
6.53 
7 57 

1089 
916 
7.56 
8.09 
8.64 

8.5 
91 

1042 
10.53 
886 
11 .5 

11 72 
10.66 

9.39 
8.38 
7.42 
a.a 

10 41 
1028 
12 91 
12.84 
13 97 
11,18 

9,43 
11.53 

7 69 
6 42 

8.39 

(Boiler 1) 
co ppm 1· 
Min 

(Boiler 1) CO 
ppm@3% 021 
Min 

0 52 13.49 <56> 
0 47 14.00 <56> 
0 48 14 34 <56> 
0 45 14 95 <56> 
0 43 14 55 <56> 
0 43 14 35 <56> 

0 3 15.38 <56> 
0 49 14.37 <56> 
0.58 i3.82 <56> 
0.54 14.27 <56> 
0.42 15. iB <56> 
0 43 14.65 <56> 
0 48 14.40 <56> 
0.45 13.69 <56> 
0 45 14 06 <56> 
0 42 14.66 <56> 
0 43 14.92 <56> 
0.46 14.39 <56> 
0 49 13.35 <56> 

0 5 13.49 <56> 
0.51 13.61 <56> 
0.34 14.13 <56> 
0 45 13.91 <56> 
0 41 14.33 <56> 
0.46 14.38 <56> 

0 4 14 17 <56> 
0 43 14.85 <56> 
0.34 14.49 <56> 
0.49 14.32 <56> 
0 26 14.81 <56> 
0.32 14.82 <56> 

0.3 14.53 <56> 
0 4 14.06 <56> 

0 47 13 36 <56> 
0 38 14.35 <56> 
0.36 14.82 <56> 
0 37 14.39 <56> 
0.43 14.23 <56> 
0.47 14.40 <56> 
0.44 14.05 <56> 
0.47 14.05 <56> 
0 39 14.01 <56> 
0.32 14.22 <56> 
0 55 13_50 <56> 
0.56 13 57 <56> 
0.51 13. 77 <56> 
0.42 14.48 <56> 
0.43 14.55 <56> 
0.34 14.81 <56> 
0.42 14.04 <56> 
0.39 14.01 <SS> 
0.53 13.83 <56> 
0.49 13.53 <56> 
0.57 13_46 <56> 
0 56 13.61 <56> 
0.42 14.38 <56> 
0 46 14.20 <56> 

0.4 14.21 <56> 
0.42 15.81 <56> 

0.3 15_61 <56> 

0.44 

(Boiler 1)CO 
lb/hr 1-Min 
3.65 <56> 
3 56 <56> 
3.73 <56> 
3 59 <56> 
3 45 <56> 
3 66 <56> 
3 61 <56> 
3 48 <56> 
3 63 <56> 
3 .74 <56> 
3 53 <56> 
3.59 <56> 
3.55 <56> 
3 so <56> 
3 67 <56> 
3 66 <56> 
3 61 <56> 
3.43 <56> 
3 59 <56> 
3 .65 <56> 
3 .65 <56> 
3 51 <56> 
3 57 <56> 
3 66 <56> 
3.49 <56> 
3 70 <56> 
362 <56> 
3.65 <56> 
3 .61 <56> 
3 .6 1 <56> 
3 .62 <56> 
3 59 <56> 
3 SJ <56> 
3.79 <56> 
3 61 <56> 
3 57 <56> 
3 54 <56> 
3 .6 1 <56> 
3 .58 <56> 
3.54 <56> 
3 61 <56> 
3 75 <56> 
3.49 <56> 
3.55 <56> 
3 59 <56> 
3 .60 <56> 
3 58 <56> 
3.6 1 <56> 
3 .50 <56> 
3.52 <56> 
3 60 <56> 
3 .57 <56> 
3 63 <56> 
3 52 <56> 
3.64 <56> 
3 59 <56> 
3 .49 <56> 
3 .71 < 56> 
3.54 <56> 
3.51 <56> 

(Boiler 1) (Boiler 1) Stack Flow Calculated 
C02% 1· 02% 1· kdscflhr 1· CO@ 3% Calculated 

CO lb/hr Min Mm Mm 02 
12.94 7.63 5019 
12.48 8.11 4892 
12 15 8.42 5138 

11 7 893 4941 
12 06 86 4746 
12 14 8 43 5032 
1139 926 4961 
12 21 8.44 4789 
12 64 7.95 4997 
12 17 8.36 5147 
11.55 911 4858 
11 93 8.68 4945 
12 15 8 47 4882 
12 77 7 82 4814 
12 39 a. 11 5054 
11 92 a 69 5038 
11 72 8_9 4961 
12 19 8.46 47 15 
13 09 7.49 4942 
12.92 7 63 5016 
12 83 7.75 5023 
12 38 8.23 4827 
12 57 8.03 4912 
12 18 8.41 5041 
12 14 a 45 4797 
12 31 a 21 5092 
11 76 885 4976 
12 04 8.55 5028 

12 2 8.4 4965 
11.79 8.81 4962 

11 8 8.82 4978 
12 03 8.58 4942 
12.46 8.17 4854 
1308 7 5 5220 
12 15 6 43 4966 
11 11 a a2 4916 
12.18 8.46 4878 

12 3 8.32 4974 
12.13 8.47 4922 
12 45 8. 16 4876 
12 45 
12 48 
12 34 
1298 
1288 
12.69 
12.05 

12 
11.84 

12 5 
12.48 
12.65 
1293 
1301 
12 83 
12. 13 
12 35 
12.28 
11 .07 
11 25 

12.27 

8.16 
8. 12 
8.31 
7.64 
7.71 

7.9 
8.54 

8.6 
8.81 
8. 15 
8.12 
7.96 
7 67 

7 6 
7.75 
8.45 
8.29 

8.3 
9.58 
9.43 

8.34 

4967 
5155 
4809 
4886 
4945 
4948 
4928 
4970 
4812 
4839 
4956 
4912 
5001 
4837 
5015 
4936 
4797 
5 112 
4873 
4831 

4942.75 

0.70 0.19 
0.66 0.17 
069 0 18 
067 0 16 
063 015 
062 0 16 
046 011 
0 70 0 17 
0.80 0 21 
077 0.20 
0.64 0.15 
063 0.15 
0.69 0.17 
062 0 16 
063 0 17 
062 0 15 
084 0 16 
066 0.16 
0.65 0.18 
0 67 0.18 
069 0.19 
0 48 012 
063 0 16 
0 S9 0 15 
066 0 16 
0.57 0 1S 
0.64 
0.49 
0.70 

0 47 
000 

0.62 

016 
0.12 
0,18 

0.11 
000 

0.15 

n . 
I\) . 
en 

I 
w 



CeOAR 1-M1n1.11e Data 

(Boiler 1) NOx (Bo.I er 1) S02 (8"'1er 1) 
(Boiler 1) NOx ppm @3% 02 1· (Boiler 1) NOx (Boiler 1) 502 ppm @3% 02 1- (Boiler 1) S02 CO ppm 1-

(Borler 1) CO 
ppm@3%021 

Timestamp ppm 1· Min Min lbltlr 1-Min Avg ppm 1-Mm 
31212016 11 :04 
31212016 11.05 
3/212016 11:06 
3/2/2016 11:07 
3/2/2016 11 08 
31212016 11 09 
3/2/2016 11 10 
3/2/2016 11 11 
312/2016 11 12 
31212016 11 :13 
31212016 11 ·14 
3121201611:15 
3/2/2016 11-16 
3/2/2016 11 17 
31212016 11 18 
31212016 11 19 
3/2/2016 1 no 
31212016 11 :21 
31212016 11 :22 
31212016 1 n3 
3121201611 :24 
31212016 11 :25 
31212016 11 26 
31212016 11 .27 
31212016 1 n8 
3/2/2016 11 29 
3/2/2016 11 30 
3/2/201611 :31 
3121201611·32 
31212016 11 :33 
31212016 11 .34 
31212016 11 :35 
3i2/2016 11.36 
31212016 11:37 
3/2/2016 11 ·38 
3/2/2016 11 :39 
3/2/2016 1 HO 
312120 16 11:41 
3121201611 :42 
3121201611·43 
312/2016 11 ·44 
31212016 11 45 
3/2/2016 11 46 
3/2/2016 1 H7 
3/2/2016 11.48 
3/2/2016 11.49 
31212016 11 :50 
3121201611 :51 
3121201611 :52 
31212016 11 :53 
31212016 11 :54 
31212016 11 ·55 
3/2/2016 11 :56 
3/2/2016 11:57 
3/2/2016 11:58 
3121201611:59 
31212016 12:00 
31212016 12:01 
312/2016 12:02 
31212016 12:03 

Average 

Flow 
02 
C02 
NOx 
NOx 

NOx 
502 
S02 

S02 
co 
co 

co 

48.27 67.08 27.05 
54.87 74 75 31 95 

kdscfh 
% dry 
%dry 

50 72 
42.43 

43.5 
45 69 
46.35 
47.44 
54.25 
50.13 
47.14 
54.06 
49.46 
47.87 
44 82 
4584 
5302 
55.29 
53.76 

36.3 
2204 
17.91 
27.2 

38.54 
3908 

38.43 
4327 
53.31 
51.03 
49.36 
47.28 
50 44 
45.59 
43.94 
41.24 
45.85 
47.72 
50.36 
44.91 
48.21 
53.76 
52.11 
47.64 
4046 
43.15 
32.47 
31.91 
37.14 
43.25 
44.27 

41.3 
45.59 
44 35 
48.72 
53.19 
44.47 
44.33 
47.68 

45.05 

ppm dry 
ppm@3% 02 

lb/hr 
ppm dry 
ppm@3%02 

lb/hr 
ppm dry 
ppm @3% 02 

lb/hr 

72 75 
63 72 
61 07 
64 96 
66 37 
67 39 
74 .47 

70.6 
64.56 
71 95 
6906 
66 37 
62 48 

64 
69 73 
71 41 
72.68 
53.09 
34 88 
3062 
42 15 

55 9 
57 81 

57.13 
61.08 

72.9 
72.32 
70.01 
67.54 
68.61 
62.97 
61 45 
60.11 
63.38 
66.42 
71 .04 
65.04 
67 05 
71 39 
7175 
66.41 

57.3 
61.84 
50.37 

48.9 
53.23 
60.58 
63.65 
6015 
64 87 

64 7 
67 97 
72.68 
65.19 
62.98 
65 45 

63.56 

29 14 
23 69 
24.47 
26 46 
2666 
26 77 
30.62 
28.56 
26.61 
31.55 
28.57 
27.59 
2558 

25 7 
30 14 
32.08 
33.03 
20.92 
12.67 
9.94 

14.93 
21 94 

22 2 

20.94 
23.55 

30 
28.57 
27.91 

26 
29 

2566 
24.79 
22.77 
26.59 
27.65 
29.27 
25 58 
2663 
31 53 
298 

27 36 
22.31 
25.85 
18.35 
17.89 
20.41 
25.13 

25 2 
23.56 
25 45 
25.01 
26.94 
31.67 
25.65 
24 27 
27.57 

25.65 

4762.84 
8.28 

12.35 
45.05 
63 56 

2565 
10 79 
15.32 

8.56 
0.55 
0.66 

016 

Min lb/hr 1-Min Avg Min 
11.65 16 .19 908 
14.59 
12.28 

10 
1126 
1294 
1188 
12 05 

13.9 
13.39 
12.86 
15 25 
13 33 

11.8 
11 56 
11 59 
14.36 
16.11 
15 09 
9.84 

6.9 
4 97 

6.1 
9.47 

1012 

9.63 
11.43 
14.64 
13.46 
12.44 
1176 
13 72 
12.17 
1092 
963 

10.53 
10.55 
11.12 
8.92 
94 

1234 
113 
9.92 
8.76 
9.36 
5.86 
5.38 
6 73 
916 
8.74 

7.8 
8.24 
8.85 
953 

11.68 
9.05 
8.74 

10.83 

10.79 

1988 
17 61 
1502 
15 81 

18 4 
1701 
17 12 
1908 
18.66 
17 61 
20 3 

1861 
1636 
1612 
1618 
18 89 
2081 

20.4 
14.39 
10 92 

9 45 
13.74 
14 97 

14.32 
16.14 
2002 
19.08 
17 64 
168 

18.66 
1681 
15.27 
14 04 
14.55 
14.68 
15.69 
12.92 
13 07 
1639 
15 56 
1383 
12,41 
13,41 

9 .09 
8.25 
9 .65 

12.83 
12 57 
11.36 
11 72 
1291 

13.3 
15.96 
13.27 
12 42 
14.87 

15.32 

11 82 
9 82 
7 77 
8 81 

10 42 
9 51 
9 46 

10.91 
10 61 

10 1 
12 38 
10 71 
946 
918 
904 

1136 
13 01 

12.9 
7 89 
5 52 
3 .84 
466 
75 

8 

7.3 
8.66 

11.46 
10.49 
9 79 

9 
1098 

96 
8 .57 
74 
8.5 

8.51 
8.99 
7.07 
7 22 

10 07 
8.99 
7 93 
6 .72 

7.8 
4.61 
42 

5 15 
74 

692 
6.19 

6.4 
6 94 
7.33 
9.68 
7.26 
6.66 
8 71 

S.56 

Min 

0 42 13.90 <56> 
0.54 13 62 <56> 
0.5-4 14.34 <56> 
0 44 15.02 <56> 
0 46 14.04 <56> 
0 47 14.22 <56> 
0.45 14.32 <56> 
0.49 14.21 <56> 
0.41 13.73 <56> 
0.55 14.08 <56> 
0.41 13.70 <56> 
0.54 13.31 <56> 
0 55 13.96 <56> 

0.6 13.87 <56> 
0 52 13.94 <56> 

0.6 13.96 <56> 
0.65 13.15 <56> 
0.69 12.91 <56> 

0.6 13.52 <56> 
0.46 14.62 <56> 
0.53 15 83 <56> 
0.43 17.10 <56> 
0 47 15.50 <56> 
0 49 14.51 <56> 
0.51 14-79 <56> 

0.47 14.87 <56> 
0.51 14.12 <56> 
0.66 13.67 <56> 
0.53 14.17 <56> 
0.47 14.18 <56> 
0.43 14..29 <56> 
0.59 13.60 <56> 
0.61 13.81 <56> 

0 6 13.98 <56> 
0.49 14.58 <56> 
0.53 13.82 <56> 
0.62 13.92 <56> 
0.61 14.11 <56> 
0.49 14.48 <56> 
0.56 13.91 <56> 
0.6 13 28 <56> 

0.53 13 77 <56> 
0.53 13.94 <56> 
06 14.16 <56> 

0.57 14.33 <56> 
0.59 15.51 <56> 
0.55 15.33 <56> 
0 52 14.33 <56> 

0 6 14.01 <56> 
0.55 14.38 <56> 
0.57 14 56 <56> 
0.57 14.23 <56> 
0 63 14.59 <56> 
0.65 13.95 <56> 
0.71 13.66 <56> 
0.59 14.66 <56> 
0.59 14.21 <56> 
0.73 13 73 <56> 

0.55 

(Boiler l) CO 
lblt'lf1·Min 
3.41 <56> 
3 54 <56> 
3 50 <56> 
3 •O <56> 
3 42 <56> 
3 52 <56> 
3 so <56> 
3 43 <56> 
3.44 <56> 
3.47 <56> 
3.44 <56> 
3 55 <56> 
3 52 <56> 
3 51 <56> 
3 47 <56> 
3 41 <56> 
3 46 <56> 
3 53 <56> 
3 74 <56> 
3.51 <56> 
3 so <56> 
3 38 <56> 
3 34 <56> 
3 46 <56> 
3 46<56> 

3.32 <56> 
3.31 <56> 
3.42 <56> 
3.41 <56> 
3.44 <56> 
3 35 <56> 
3.50<56> 
3 45 <56> 
3.•3 <56> 
3.36 <56> 
3.53 <56> 
3 .53 <56> 
3.54 <56> 
3.47 <56> 
3 36 <56> 
3.57 <56> 
3 48 <56> 
3.50 <56> 
3 36 <56> 
3.65 <56> 
3.44 <56> 
3.41 <56> 
3 .35 <56> 
3 54 <56> 
3 46 <56> 
347 <56> 
3 40 <56> 
3.43 <56> 
3.37 <56> 
3.62 <56> 
3 .51 <56> 
3 33 <56> 
3 52 <56> 

(8oilef 1) (Boiter 1) Stack Flow Ca6culated 
C02% 1· 02% 1- k.dscf/hr 1· CO@ 3% Calculated 

CO lb/hr Min Mm Min 02 
12.63 8.02 4694 
12.82 

12 2 
1168 
12 53 
12 31 
122 

12 37 
12 78 
12 43 
12.78 
13 16 
12 51 
12 67 
12 57 
12 55 
1334 
13 56 
12.87 
11.96 
11.06 
10.29 
11 36 
1208 
11 84 

11.77 
12.46 

12.8 
12.34 
12.35 
12 27 
1288 
1268 
12 55 
1201 
12.69 

12.6 
12.39 
1209 
12.61 
13 18 
12.69 
12.56 
1236 
12.16 
11.29 
11.44 
12 25 
12.47 
12.16 
1202 
1231 
12 01 
12 54 
12.78 
11.88 
12.35 
12 74 

12.35 

7.76 
8.42 
8.98 
815 
8 31 

8.4 
8.3 

7.86 
8.19 
7.83 
7.45 
8.08 
799 
806 
8.08 
7.29 
7.04 
7.66 
8.66 
9.59 

10.43 
9.35 
8.56 

8.8 

8.66 
8.22 
7.81 
8 27 
8.28 
8.37 
7.74 
7 94 

8.1 
8.62 
7 95 
804 
8.21 
8.54 
8.03 
7.42 

7.9 
806 
8.26 
8.41 
9.36 
9.22 
8.41 
8.12 
8.45 
8.61 
8.32 
8.63 
8,07 

7.8 
869 

8.3 
7.86 

a.2a 

4878 
4813 
46n 
4711 
4850 
4818 
4726 
4727 
4772 
4729 
4888 
4839 
4827 
4781 
4696 
4761 
4860 
5147 
4828 
4815 
4650 
4599 
4768 
4758 

4565 
4559 
4713 
4690 
4736 
4606 
4816 
4751 
4726 
4624 
4858 
4854 
4868 
4771 
4626 
4913 
4790 
4810 
4618 
5017 
4733 
4696 
4603 
4866 
4768 
4778 
4676 
4723 
4632 
4988 
4831 
4585 
4843 

4762.84 

0.58 0. 14 
0 74 0 19 
0.77 0 19 
066 
065 
067 
064 
0.70 
0.56 
0.77 
0.56 
0.72 
0.77 
083 
0.72 
0.84 
085 
0.89 
0.81 
067 
084 
0 74 
0 73 
0.71 
0 75 
000 
0.00 
0.70 
0.72 

1.00 
0.00 

0.66 

0 15 
016 
017 
o 1s 
o 11 
0 14 
0.19 
0.14 
0 19 
0.19 
021 
018 
020 
022 
0 24 
0 22 
0 16 
0 19 
0 15 
0 16 
017 
0 18 
000 
0.00 
016 
017 

026 
000 

0.16 

("') . 
N . 
CJ) 

~ 



CeDAR 1-Minute Data 

(Boiler 1) NOx 
Timestamp ppm 1-Min 

3/2/2016 12:18 
3/2/2016 12:19 
3/2/2016 12:20 
3/2/2016 12:21 
3/2/2016 12:22 
3/2/2016 12:23 
3/2/2016 12:24 
3/2/2016 12:25 
3/2/2016 12:26 
3/2/2016 12:27 
3/2/2016 12:28 
3/2/2016 12:29 
3/212016 12:30 
3/2/2016 12:31 
3/2/2016 12:32 
3/2/2016 12:33 
3/2/2016 12:34 
3/2/2016 12:35 
3/2/2016 12:36 
3/2/2016 12:37 
3/2/2016 12:38 
3/2/2016 12:39 
3/2/2016 12:40 
3/2/2016 12:41 
3/2/2016 12:42 
3/2/2016 12:43 
3/2/2016 12:44 
3/2/2016 12:45 
3/2/2016 12:46 
3/2/2016 12:4 7 

Average 

Flow 
02 
C02 
NOx 
NOx 

NOx 
S02 
S02 

S02 
co 
co 

co 

kdscfh 
% dry 
% dry 

41 .37 
38.78 
46.13 
46.49 
47.31 
45.9 

37.43 
36.09 
41 .55 
47.43 
54.75 
47.75 
44.57 
43.58 
47.56 
49.76 
46.59 
53.27 
44.22 
42.37 
45.91 
48.94 
42.73 
40.85 
40.24 
41 .34 
43.26 
48.86 
47.88 
46.74 

44.99 

ppm dry 
ppm@3%02 

lb/hr 
ppm dry 
ppm@3%02 

lb/hr 
ppm dry 
ppm@3% 02 

lb/hr 

(Boiler 1) NOx 
ppm@3% 021-
Min 

(Boiler 1) NOx (Boiler 1) S02 
lb/hr 1-Min Avg ppm 1-Min 

58.68 24.22 
57.04 
65.12 
65.17 
67.42 

66.1 
56.35 
55.17 
59.74 
65.16 
76.15 
70.17 
65.99 
63.58 
67.19 
69.15 
65.15 
73.41 
63.63 
60.48 
64.25 
67.23 
62.69 
58.83 
56.63 
57.95 
61.55 
68.65 
67.17 
67.64 

64.11 

21 .97 
26.48 
26.5 

27.22 
26.41 
21.53 
20.27 
23.84 
27.13 
32.07 
27.53 
25.43 
24.23 
27.15 
29.56 
26.31 
31 .26 
25.24 
24.09 
25.82 
29.22 
24.54 
22.87 
23.21 

24.1 
24.69 
28.13 

27.3 
27.36 

25.86 

4810.47 
8.35 

12.23 
44.99 
64.11 

25.86 
9.45 

13.44 

7.56 
0.63 
0.90 

0.22 

9.05 
7.68 
9.51 
9 .72 
9.59 
8.96 
6.87 
5.88 
7.48 
9.46 

11.58 
8.99 
7.88 
8.06 
9.47 

10.81 
9.67 

11 .56 
9.31 
9.37 

11.18 
12.07 
9.52 
8.86 
9.77 
9.89 
9.55 

10.59 
11 

10.1 

9.45 

(Boiler 1) S02 
ppm@3%021-
Min 

(Boiler 1) 
(Boiler 1) S02 CO ppm 1-
lb/hr 1-Min Avg Min 

(Boiler 1) CO 
ppm@3%021 
Min 

12.84 7.37 0.63 14.18 <56> 
11.3 

13.43 
13.62 
13.67 

12.9 
10.34 

8.99 
1075 

13 
16.11 
13.21 
11 .67 
11 .76 
13.38 
15.02 
13.52 
15.93 

13.4 
13.38 
15.65 
16.58 
13.97 
12.76 
13.75 
13.86 
13.59 
14.88 
15.43 
14.62 

13.44 

6.05 0.63 14.71 <56> 
7.59 0.74 14.12 <56> 
7.71 0.57 14.02 <56> 
7 68 0.59 14.25 <56> 
7.17 0.56 14.40 <56> 

5.5 0.56 15.05 <56> 
4.59 0.53 15.29 <56> 
5.97 0.6 14.38 <56> 
7.53 0.74 13.74 <56> 
9.44 0.68 13.91 <56> 
7.21 0.61 14.70 <56> 
6.26 0.51 14.81 <56> 
6.23 0.61 14.59 <56> 
7.52 0.73 14.13 <56> 
8.93 0.61 13.90 <56> 

7.6 0.65 13.98 <56> 
9.44 0.69 13.78 <56> 
7.39 0.58 14.39 <56> 
7.41 0.57 14.27 <56> 
8 75 0.74 14.00 <56> 

10.03 0.67 13.74 <56> 
7.61 0.63 14.67 <56> 
6.9 0.61 14.40 <56> 

7.84 0.63 14.07 <56> 
8.02 0.66 14.02 <56> 
7.58 0.71 14.23 <56> 
8.48 0.65 14.05 <56> 
8. 73 0.65 14.03 <56> 
8.23 0.69 14.47 <56> 

7.56 0.63 

(Boiler 1) 
(Boiler 1) CO C02% 1-
lb/hr 1-Min Min 

(Boiler 1) Stack Flow Calculated 
02% 1- kdscf/hr 1- C0@3% 
Min Min 02 

Calculated 
CO lb/hr 

3.56 <56> 
3.45 <56> 
3.49 <56> 
3.47 <56> 
3.50 <56> 
3.50 <56> 
3.50 <56> 
3.42 <56> 
3.49 <56> 
3.48 <56> 
3.57 <56> 
3.51 <56> 
3.47 <56> 
3.38 <56> 
3.48 <56> 
3.62 <56> 
3.44 <56> 
3.57 <56> 
3.47 <56> 
3.46 <56> 
3.42 <56> 
3.63 <56> 
3.50 <56> 
3.41 <56> 
3.51 <56> 
3.55 <56> 
3.47 <56> 
3.50 <56> 
3.47 <56> 
3.56 <56> 

12.29 8.28 4904 0.89 0.22 
11 .88 
12.38 
12.49 
12.24 

12.1 
11.61 
11.44 
12.16 
12.72 
12.52 
11.86 
11.78 
11.99 
12.37 
12.55 
12.49 
12.65 
12.13 
12.25 
12.47 
12.69 
11.87 
12.14 
12.38 
12.46 
12.25 
12.39 
12.42 
12.06 

12.23 

8.73 
8.22 
8.13 
8.34 
8.47 
9.01 
9.19 
8.45 
7.87 
8.03 
8.72 
8.81 
8.63 
8.23 
8.02 

8.1 
7.91 
8.46 
8.36 
8. 11 
7.87 

8.7 
8.47 
8.18 
8.13 
8.32 
8.16 
8.14 
8.53 

8.35 

4745 
4808 
4775 
4819 
4819 
4819 
4704 
4805 
4791 
4907 
4829 
4780 
4657 
4782 
4976 
4730 
4915 
4780 
4762 
4710 
5001 
4810 
4689 
4832 
4882 
4781 
4823 
4776 
4903 

4810.47 

0.93 
1.04 
0.80 
0.84 
0.81 
0.84 
0.81 
0.86 
1.02 
0.95 
0.90 
0.76 
0.89 
1.03 
0.85 
0.91 
0.95 
0.83 
0.81 
1.04 
0.92 
0.92 
0.88 
0.89 
0.93 
1.01 
0.91 
0.91 
1.00 

0.90 

0.22 
0.26 
0.20 
0.21 
0.20 
0.20 
0.18 
0.21 
0.26 
0.24 
0.21 
0.18 
0.21 
0.25 
0.22 
0.22 
0.25 
0.20 
0.20 
0.25 
0.24 
0.22 
0.21 
0.22 
0.23 
0.25 
0.23 
0.23 
0.25 

0.22 

0 . 
N . 
en 
I 

U'I 



CeDAR 1-Minute Data 

(Boiler 1) NOx 
Timestamp ppm 1-Min 

3/212016 13:01 
3/2/2016 13:02 
3/212016 13:03 
3/212016 13:04 
3/2/2016 13:05 
3/2/2016 13:06 
3/212016 13:07 
3/212016 13:08 
3/212016 13:09 
3/212016 13:10 
3/212016 13:11 
3/21201613:12 
3/212016 13:13 
3/2/2016 13:14 
3/2/2016 13:15 
3/2/2016 13:16 
3/212016 13:17 
3/212016 13:18 
3/212016 13:19 
3/212016 13:20 
3/212016 13:21 
3/212016 13:22 
3/212016 13:23 
3/212016 13:24 
3/212016 13:25 
3/212016 13:26 
3/212016 13:27 
3/212016 13:28 
3/212016 13:29 
3/212016 13:30 

Average 

Flow 
02 
C02 
NOx 
NOx 

NOx 
S02 
S02 

S02 
co 
co 

co 

kdscfh 
% dry 
% dry 

43.74 
44.31 
42.55 
36.23 
36.89 
36.37 
47.64 
50.14 
42.71 
47.14 
47.08 
46.69 
47.01 
50.63 
47.97 
42 .5 

37.83 
34.94 
39.43 
45.01 
43.27 
46.82 
47.54 
43.17 
44.03 
40.82 
39.87 
38.09 
32.14 

32.1 

42.49 

ppm dry 
ppm@3% 02 

lb/hr 
ppm dry 
ppm @3% 02 

lb/hr 
ppm dry 
ppm@3% 02 

lb/hr 

(Boiler 1) NOx 
ppm@3%02 1-
Min 

(Boiler 1) NOx (Boiler 1) S02 
lb/hr 1-Min Avg ppm 1-Min 

62.84 25.13 
63.1 25.39 

61 .13 
56 

55.49 
53.76 
64.7 

68.83 
62.77 
66.65 
66.51 
64.64 
65.38 
68.35 
66.15 
62.15 
57.58 
53.36 
57.76 
64.2 

62.82 
65.53 
67.64 
62.62 
61 .38 
59.02 
58.07 
56.44 
51 .32 
50.31 

61 .22 

25.76 
20.3 

21.82 
20.52 
28.13 
30.55 
24.59 
27.24 
27.63 
27. 54 
26.88 
29.58 
29.33 
24.86 
22.12 

20 
22.84 
27.28 
25.03 
27.38 
27.56 
25.64 
25.68 
24.42 
23.35 
22.65 
18.51 
18.67 

24.88 

4900.00 
B.51 

1206 
42.49 
61 .22 

24.88 
8.43 

12.48 

6.87 
1.21 
1.49 

-0.01 

8.09 
9.51 

9.9 
7.85 
7.95 
6.89 

11 .23 
11 .81 
8.79 
9.53 
9.49 

10.02 
10.49 
11 .97 
11 .19 
8.91 
7.57 
6.26 
7.29 
8.72 
7.53 
8.65 
9.02 
7.96 
7.63 
7.44 
6.27 
6.25 
4.71 
3.86 

8.43 

(Boiler 1) S02 
ppm@3% 021-
Min 

11 .62 
13.54 
14.22 
12.13 
11 .96 
10.18 
15.25 
16.21 
12.92 
13.47 
13.41 
13.87 
14.59 
16.16 
15.43 
13.03 
11 .52 
9.56 

10.68 
12.44 
10.93 
12.11 
12.83 
11 .55 
10.64 
10.76 
9.13 
9.26 

12.48 

(Boiler 1) 
(Boiler 1) S02 CO ppm 1-
lb/hr 1-Min Avg Min 

(Boiler 1) CO 
ppm@3% 021 
Min 

6.47 0.88 14.37 <56> 
7.58 0.94 14.24 <56> 
8.34 0.96 14.37 <56> 
6.12 0.93 15.46 <56> 
6.54 0.96 15.04 <56> 
5.41 0.94 14. 78 <56> 
9.23 1.07 13.58 <56> 

10.01 1.08 13.73 <56> 
7.04 1.01 14.70<56> 
7.66 0.99 14.14 <56> 
7.75 1.15 14.13 <56> 
8.22 1.21 13.84 <56> 
8.35 1.12 13.91 <56> 
9.73 1.2513.50<56> 
9.52 1.33 13.79 <56> 
7.25 1.2 14.62 <56> 
6.16 1.28 15.22 <56> 
4.98 1.21 15.27 <56> 
5.87 1.36 14.65 <56> 
7.35 1.37 14.26 <56> 
6.06 1.41 14.52<56> 
7.04 1.37 14.00 <56> 
7 .27 1.25 14.23 <56> 
6.58 1.41 14.51 <56> 
6.19 1.45 13.94 <56> 
6.19 1.49 14.46 <56> 
5.11 1.36 14.56 <56> 
5.17 1.39 14.82 <56> 
3.77 1.48 15.97 <56> 
3.12 1.45 15.67 <56> 

6.87 1.21 

(Boiler 1) 
(Boiler 1) CO C02% 1-
lb/hr 1-Min Min 

(Boiler 1) Stack Flow Calculated 
02% 1- kdscf/hr 1- C0@3% 
Min Min 02 

3.50 <56> 
3.49 <56> 
3.69 <56> 
3.41 <56> 
3.60 <56> 
3.43 <56> 
3.59 <56> 
3.71 <56> 
3.50 <56> 
3.52 <56> 
3.57 <56> 
3.59 <56> 
3.48 <56> 
3.56 <56> 
3.72 <56> 
3.56 <56> 
3.56 <56> 
3.48 <56> 
3.53 <56> 
3.69 <56> 
3.52 <56> 
3.56 <56> 
3.53 <56> 
3.61 <56> 
3.55 <56> 
3.64 <56> 
3.57 <56> 
3.62 <56> 
3.51 <56> 
3.54 <56> 

12.18 8.44 4812 1.44 
12.25 
12.11 
11 .28 
11 .58 
11.86 
12.85 
12.67 

11.9 
12.34 
12.35 
12.59 
12.56 
12.91 
12.6 

11 .87 
11 .45 
11.44 
11 .91 
12.18 

12 
12.47 
12.21 
11.98 
12.51 

12 
11.96 
11.73 
10.89 
11.13 

12.06 

8.33 
8.44 
9.32 

9 
8.79 
7.72 
7.86 
8.72 
8.24 
8.23 
7.97 
8.03 
7.64 
7.92 
8.66 
9.14 
9.18 
8.68 
8.35 
8.57 
8.11 
8.32 
8.56 
8.06 
8.52 
8.61 
8.82 
9.69 
9.48 

8.51 

4800 
5071 
4694 
4954 
4725 
4946 
5103 
4822 
4840 
4916 
4940 
4790 
4894 
5121 
4900 
4898 
4794 
4851 
5077 
4845 
4898 
4855 
4974 
4886 
5011 
4906 
4980 
4824 
4873 

4900.00 

1.57 
1.28 
1.55 

1.5 
1.36 

1.5 
1.37 
1.34 
1.35 
1.49 
1.64 
1.43 
1.53 
1.49 
1.76 
1.43 
1.67 
1.43 
1.37 
1.32 
1.56 
1.51 

1.3 
1.64 
1.57 
1.68 
1.29 
1.45 
1.78 

1.49 

Calculated 
CO lb/hr 

-0.01 
-0.01 
0.00 

-O.Q1 
-0.01 
-0.01 
-0.01 
0.00 
0.00 

-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
0.00 
0.00 

-0.01 
-0.01 
0.00 

-0.01 
-0.01 
-0.01 
0.00 

-0.01 
-0.01 

-0.01 

0 . 
N . 
0) 
I 
0) 



CeDAR 1-Minute Data 

(Boiler 1) NOx (Boiler 1) S02 (Boiler 1) (Boiler 1) CO (Boiler 1) (Boiler 1) Stack Flow Calculated 
(Boiler 1) NOx ppm@3% 02 1- (Boiler 1) NOx (Boiler 1) S02 ppm@3% 02 1- (Boiler 1) S02 CO ppm 1- ppm@3% 021 (Boiler 1) CO C02% 1- 02%1- kdscf/hr 1- C0@3% Calculated 

Timestamp ppm 1-Min Min lb/hr 1-Min Avg ppm 1-Min Min lb/hr 1-Min Avg Min Min lb/hr 1-Min Min Min Min 02 CO lb/hr 
3/2/2016 1 3 :44 34.27 53.34 18.89 4.08 7.78 <56> 3.13 1.66 15.57 <56> 3.35 <56> 11.25 9.4 4616 2.58 0.56 
3/212016 13:45 44.41 61 .91 25.31 7.14 9.95 5.66 1.77 13.94 <56> 3.47 <56> 12.53 8.06 4773 2.47 0.61 
3/2/2016 13:46 50.86 67.39 30.67 10.03 13.29 8.42 1.77 13.25 <56> 3.67 <56> 13.17 7.39 5051 2.35 0.65 
3/212016 13:47 51 .37 68.62 30.35 11 .11 14.84 9.13 1.81 13.36 <56> 3.60 <56> 13.04 7.5 4948 2.42 0.65 
3/212016 13:48 52.19 70.51 31.5 11 .51 15.55 9.67 1.8 13.51 <56> 3.67 <56> 12.88 7.65 5056 2.43 0.66 
3/212016 13:49 46 65.77 26.21 9.37 13.4 7.43 1.7 14.30 <56> 3.47 <56> 12.16 8.38 4772 2.43 0.59 
3/212016 13:50 50.75 68.35 28.68 11.27 15.18 8.86 1.78 13.47 <56> 3.44 <56> 12.97 7.61 4733 2.40 0 61 
3/212016 13:51 60.84 78.18 36.95 16.78 21 .56 14.18 1.9 12.85 <56> 3.70 <56> 13.54 6.97 5087 2.44 0.70 
3/212016 13:52 52.54 73.3 32.13 13.74 19.17 11.69 1.73 13.95 <56> 3.72 <56> 12.42 8.07 5122 2.41 0.64 
3/212016 13:53 41 .07 60.36 24.13 9.69 14.24 7.92 1.79 14.70 <56> 3.58 <56> 11 .83 8.72 4921 2.63 0.64 
3/2/2016 13:54 38.07 57.8 21 .69 8.38 12.72 6.64 1.7615.18<56> 3.47 <56> 11 .47 9.11 4772 2.67 0.61 
3/2/2016 13:55 41.44 60.5 23.77 9.87 14.41 7.88 1.75 14.60 <56> 3.49 <56> 11.93 8.64 4804 2.56 0.61 
3/2/2016 13:56 42.57 61.4 25.34 11 .6 16.73 9.61 1.89 14.42 <56> 3.62 <56> 12.06 8.49 4985 2.73 0.68 
3/212016 13:57 40.29 60.1 23.68 10.81 16.12 8.84 1.75 14.92 <56> 3.58 <56> 11.65 8.9 4922 2.61 0.63 
3/212016 13:58 36.69 54.14 21 .44 9.94 14.67 8.08 1.82 14. 76 <56> 3.56 <56> 11 .8 8.77 4895 2.69 0.65 
3/212016 13:59 35.86 53.71 20.52 9.32 13.96 7.42 1.88 14.98 <56> 3.48 <56> 11 .62 8.95 4794 2.82 0.65 
3/212016 14:00 39.93 57.36 22.77 11 .18 16.06 8.87 1.92 14.37 <56> 3.47 <56> 12.11 8.44 4776 2.76 0.67 
3/212016 14:01 48.65 66.68 28.94 15.25 20.9 12.62 1.99 13.71 <56> 3.62 <56> 12.7 7.84 4982 2.73 0.72 
3/212016 14:02 47.54 68.9 27.76 14.15 20.51 11.5 1.91 14.49 <56> 3.55 <56> 11 .98 8.55 4891 2.77 0.68 
3/212016 14:03 43.13 61 .32 25.23 12.47 17.73 10.15 1.85 14.22 <56> 3.56 <56> 12.24 8.31 4899 2.63 0.66 
3/2/2016 14:04 43.84 63.44 26.15 12.94 18.72 10.74 1.89 14.47 <56> 3.63 <56> 11 .99 8.53 4997 2.73 0.69 
3/2/2016 14:05 41.84 62.52 23.09 11 .18 16.7 8.59 1.91 14.94 <56> 3.36 <56> 11.67 8.92 4623 2.85 0.64 
3/2/2016 14:06 44.99 63.61 26.45 13.11 18.54 10.72 2.01 14.14 <56> 3.58 <56> 12.3 8.24 4924 2.84 0.72 
3/2/2016 14:07 44.2 64.64 24.64 13.1 19.16 10.16 1.96 14.62 <56> 3.39 <56> 11.91 8.66 4670 2.87 0.67 
3/212016 14:08 54.41 71 .56 32.32 18.51 24.34 15.3 2.05 13.15 <56> 3.62 <56> 13.27 7.29 4975 2.70 0.74 
3/212016 14:09 53.08 73.71 31.71 17.48 24.27 14.53 2.08 13.89 <56> 3.64 <56> 12.5 8.01 5004 2.89 0.76 
3/212016 14:10 43.85 63.35 25.15 13.26 19.16 10.58 1.93 14.45 <56> 3.49 <56> 12.03 8.51 4804 2.79 0.67 
3/21201614:11 41 .41 61 .46 24.52 13.36 19.83 11 1.97 14.84 <56> 3.60 <56> 11.68 8.84 4959 2.92 0.71 
3/212016 14:12 37.69 54.28 21.41 11 .88 17.11 9.39 1.99 14.40 <56> 3.46 <56> 12.14 8.47 4759 
3/2/2016 14:13 44.18 60.09 26.02 15.68 21 .33 12.85 2 13.60 <56> 3.58 <56> 12.83 7.74 4933 

Average 44.93 63.61 26.25 11.94 17.25 9.72 1.87 12.26 8.30 4881.57 2.65 0.66 

Flow kdscfh 4881 .57 
02 % dry 8.30 
C02 % dry 12.26 
NOx ppm dry 44.93 
NOx ppm@3% 02 63.61 

NOx lb/hr 26.25 
S02 ppm dry 11.94 
S02 ppm@3% 02 17.25 

S02 lb/hr 9.72 
co ppm dry 1.87 
co ppm@3% 02 2.65 

(') . 
co lb/hr 0.66 N . 

CJ) 
I ....... 



CeDAR 1-Minute Data 

(Boiler 1) NOx 
Timestamp ppm 1-Min 

3/212016 14:26 
3/2/2016 14:27 
3/2/2016 14:28 
3/212016 14:29 
3/212016 14:30 
31212016 14:31 
3/212016 14:32 
3/212016 14:33 
3/212016 14:34 
31212016 14:35 
3/212016 14:36 
31212016 14:37 
3/212016 14:38 
3/212016 14:39 
3/212016 14:40 
3/212016 14:41 
3/212016 14:42 
3/212016 14:43 
3/212016 14:44 
3/212016 14:45 
3/212016 14:46 
3/212016 14:47 
3/2/2016 14:48 
3/2/2016 14:49 
3/212016 14:50 
3/212016 14:51 
3/212016 14:52 
3/212016 14:53 
3/212016 14:54 
3/212016 14:55 
3/212016 14:56 

Average 

Flow 
02 
C02 
NOx 
NOx 

NOx 
S02 
S02 

S02 
co 
co 

co 

kdscfh 
% dry 
% dry 

38.36 
41.56 
38.08 

49.09 
45.81 
43.05 
46.28 
46.52 
46.01 
49.72 
58.34 

49 
43.54 
42.66 
39.13 
45.96 
44.97 

40.2 
40.21 
39.71 
41.1 

50.17 
53.55 
48.9 

34.93 
33.57 
39.77 
40.07 
43.63 
43.94 

ppm dry 
ppm@3%02 

lb/hr 
ppm dry 
ppm@3% 02 

lb/hr 
ppm dry 
ppm@3% 02 

lb/hr 

(Boiler 1) NOx 
ppm@3%021-
Min 

(Boiler 1) NOx 
lb/hr 1-Min Avg 

58.14 22.41 
61.43 24.81 
58.66 21.01 

68.86 
66.5 

63.63 
65.49 
66.67 
64.34 
66.62 
76.67 
69.06 
61.46 

59.1 
58.32 
64.68 
65.6 

61 .19 
59.68 
58.36 
59.96 
66 .82 
71.85 
68.87 
54.18 
49.46 

55.7 
58.98 
62.23 
62.87 

27.95 
27.31 
24.86 
26.51 
27.34 
26.42 
27.92 
35.77 
28.09 
25.08 
25.05 
22.77 
26.79 
26.59 
23.15 
23.75 
23.24 
23.44 
29.07 
31.81 
29.67 
20.01 
18.76 
23.74 
23.12 
26.33 
25.59 

4871 .79 
8.42 

12.14 
43.94 
62.87 

25.59 
8.15 

11 .64 

6.61 
2.16 
3.11 

0.72 

(Boiler 1) S02 
ppm 1-Min 

8.33 
8.49 
7.43 

9.13 
9.89 
7.77 
8.28 
8.86 
8.46 

10.18 
13.43 

9.68 
9.25 
9.95 
7.97 
8.33 
7.99 
6.04 
5.78 
5.47 
5.58 
8.32 

10.04 
8.63 
5.89 
5.37 
7.22 
6.44 
6.77 
8.15 

(Boiler 1) S02 
ppm@3%021-
Min 

(Boiler 1) 
(Boiler 1) S02 CO ppm 1-
lb/hr 1-Min Avg Min 

(Boiler 1) CO 
ppm@3%021 
Min 

12.63 6.77 2.01 15.16 <56> 
12.55 
11.45 

12.81 
14.36 
11.48 
11 .72 

12.7 
11 .83 
13.64 
17.65 
13.64 
13.06 
13.79 
11 .88 
11 .72 
11 .66 

9.19 
8.58 
8.04 
8.14 

11 .08 
13.47 
12.15 
9.14 
7.91 

10.11 
9.48 
9.66 

11.64 

7.05 2.08 14.78 <56> 
5.7 1.99 15.40 <56> 

7.23 
8.2 

6.24 
6.6 

7.25 
6.76 
7.95 

11.46 
7.72 
7.41 
8.13 
6.45 
6.75 
6.57 
4.84 
4.75 
4.45 
4.43 
6.71 

8.3 
7.29 

4.7 
4.18 

6 
5.17 
5.68 
6.61 

2.07 14.03 <56> 
2.17 14.52 <56> 
2.15 14.78 <56> 
2.11 14.15 <56> 
2.11 14.33 <56> 
2.15 13.98 <56> 
2.29 13.40 <56> 
2.19 13.14 <56> 
2.17 14.09 <56> 
2.24 14.12 <56> 
2.25 13.85 <56> 
2.03 14.90 <56> 
2.17 14.07 <56> 
2.16 14.59 <56> 
2.18 15.22 <56> 
2.04 14.84 <56> 
2.16 14.70 <56> 
2.17 14.59 <56> 

2.3 13.32 <56> 
2.32 13.42 <56> 
2.24 14.08 <56> 
2.15 15.51 <56> 
2.19 14.73 <56> 
2.33 14.01 <56> 
2.19 14.72 <56> 
2.22 14.26 <56> 
2.16 

(Boiler 1) (Boiler 1) Stack Flow Calculated 
(Boiler 1) CO C02% 1- 02% 1- kdscf/hr 1- CO@ 3% Calculated 
lb/hr 1-Min Min Min Min 02 CO lb/hr 
3.56 <56> 11 .52 9.09 4894 3.05 0.71 
3.63 <56> 11 .79 8.79 5000 3.07 0.76 
3.36 <56> 

3.47 <56> 
3.63 <56> 
3.52 <56> 
3.49 <56> 
3.58 <56> 
3.50 <56> 
3.42 <56> 
3.73 <56> 
3.49 <56> 
3.51 <56> 
3.57 <56> 
3.54 <56> 
3.55 <56> 
3.60 <56> 
3.50 <56> 
3.60 <56> 
3.56 <56> 
3.47 <56> 
3.53 <56> 
3.62 <56> 
3.69 <56> 
3.49 <56> 
3.40 <56> 
3.63 <56> 
3.51 <56> 
3.67 <56> 

11.34 

12.44 
11.99 
11.78 
12.33 
12.14 
12.47 
13.03 
13.22 
12.34 
12.34 
12.56 
11 .67 
12.38 
11.93 
11.45 
11.75 
11 .84 
11 .95 

13.1 
12.95 
12.32 
11.23 
11.86 
12.43 
11.83 

12.2 
12.14 

9.28 

8.14 
8.57 
8.79 
8.25 
8.41 
8.1 

7.54 
7.28 
8.2 

8.22 
7.98 
8.89 
8.18 
8.63 
9.14 
8.84 
8.72 
8.63 
7.46 
7.56 
8.19 
9.36 
8.75 
8.12 
8.74 
8.35 
8.42 

4621 

4769 
4993 
4837 
4798 
4923 
4810 
4704 
5135 
4802 
4824 
4918 
4874 
4882 
4953 
4823 
4947 
4901 
4778 
4854 
4975 
5083 
4799 
4681 
5000 
4832 
5055 

4871.79 

3.07 

2.90 
3.15 
3.18 
2.99 
3.02 
3.01 
3.07 
2.88 
3.06 
3.16 
3.12 
3.03 
3.05 
3.15 
3.32 
3.03 
3.17 
3.17 
3.06 
3.11 
3.15 
3.33 
3.23 
3.26 
3.22 

3.11 

0.67 
0.00 
0.00 
0.72 
0.79 
0.76 
0.74 
0.75 
0.75 
0.78 
0.82 
0.76 
0.79 
0.80 
0.72 
0.77 
0.78 
0.76 
0.73 
0.77 
0.75 
0.81 
0.84 
0.83 
0 75 
0.74 
0.85 
0.77 

0.72 
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N . 
O> 
I 

QO 



CeDAR 1-Minute Data 

(Boiler 1) NOx 
Timestamp ppm 1-Min 

3/2/2016 15:10 
3/2/2016 15:11 
3/2/2016 15:12 
3/2/2016 15:13 
312/2016 15:14 
3/2/2016 15:15 
3/2/2016 15:16 
3/2/2016 15:17 
3/2/2016 15:18 
3/2/2016 15:19 
3/2/2016 15:20 
3/2/2016 15:21 
312/2016 15:22 
312/2016 15:23 
312/2016 15:24 
312/2016 15:25 
312/2016 15:26 
312/2016 15:27 
312/2016 15:28 
3/2/2016 15:29 
3/2/2016 15:30 
3/212016 15:31 
312/2016 15:32 
312/2016 15:33 
312/2016 15:34 
312/2016 15:35 
3/2/2016 15:36 
3/2/2016 15:37 
3/2/2016 15:38 
3/2/2016 15:39 

Average 

Flow 
02 
C02 
NOx 
NOx 

NOx 
S02 
S02 

S02 
co 
co 

co 

kdscfh 
% dry 
% dry 

43.69 
46.8 

49.83 
43.33 
36.18 
33.76 
40.98 
40.22 
38.52 
35.78 
44.69 
46.66 
40.89 
38.6 

36.45 
37.65 
41 .52 
44.01 
45.88 
48.57 
50.61 
43.89 
37.98 
40.22 

41 .8 
41 .63 
42.33 
41 .69 
42.91 
38.26 

41 .84 

ppm dry 
ppm@3%02 

lb/hr 
ppm dry 
ppm@3%02 

lb/hr 
ppm dry 
ppm@3% 02 

lb/hr 

(Boiler 1) NOx 
ppm@3% 02 1-
Min 

(Boiler 1) NOx (Boiler 1) S02 
lb/hr 1-Min Avg ppm 1-Min 

59.7 26.38 
63.56 27.27 
67.47 30.46 
63.06 25.96 
53.88 21.64 
50.74 19.45 
58.92 24.8 
58.96 23.82 
58.33 23 
53.68 20. 13 
62.94 27.33 
67.19 27.8 
60.49 
59.05 
55.91 
54.79 
57.79 
60.23 
63.42 
66.11 
67.71 
64.29 
59.58 
60.45 
61.89 
60.34 

61.7 
59.6 

63.06 
57.99 

60.43 

24.6 
22.66 
20.87 
21.67 
24.98 
26.62 
26.89 
28.61 
31 .27 
26.31 
22.35 
24.35 
24.46 
24.47 
25.16 
25.66 
25.89 
21.47 

24.88 

4973.40 
8.53 

12.03 
41.84 
60.43 

24.88 
9.48 

13.65 

7.85 
2.25 
3.26 

0.81 

10.31 
11.46 
12.55 
9.65 
7.64 
6.94 
8.91 
8.57 
7.87 
6.83 

10.01 
9.44 
7.64 
6.64 
6.48 
7.63 
9.86 

10.42 
11 .36 
12.34 

14.1 
10.93 
7.81 

8.5 
9.67 

10.35 
10.15 
10.58 
10.84 
8.97 

9.48 

(Boiler 1) (Boiler 1) S02 
ppm@3% 021 -
Min 

(Boiler 1) S02 CO ppm 1-
(Boiler 1) CO 
ppm@3%021 
Min lb/hr 1-Min Avg Min 

14.09 8.66 
15.56 9.29 
16.99 10.67 
14.04 8.04 
11 .38 6.36 
10.43 5.56 
12 81 
12.56 
11.92 
10.25 
14.1 

13.59 
11 .3 

10.16 
9.94 
11 .1 

13.72 
14.26 
15.7 
16.8 

18.86 
16.01 
12.25 
12.77 
14.32 

15 
14.8 

15.13 
15.93 

13.6 

13.65 

7.5 
706 
6.54 
5.35 
8.52 
7.83 

6.4 
5.42 
5.16 
6.1 1 
8.25 
8.77 
9.26 

10.11 
12.12 
9.12 
6.39 
7.16 
7.87 
8.46 
8.39 
9.06 
9.1 

7 

7.85 

2.33 13.66 <56> 
2.24 13.58 <56> 
2.31 13.54 <56> 
2.3 14.55 <56> 
2.1 14.89 <56> 

2.16 15.03 <56> 
2.32 14.38 <56> 
2.3 14.66 <56> 

2.27 15.14 <56> 
2.22 15.00 <56> 
2.35 14.08 <56> 
2.23 14.40 <56> 
2.26 14.79 <56> 
2.2 15.30 <56> 

2.19 15.34 <56> 
2.19 14.55 <56> 
2.3 13.92 <56> 

2.24 13.69 <56> 
2.31 13.82 <56> 
2.35 13.61 <56> 
2.31 13.38 <56> 
2.28 14.65 <56> 
2.19 15.69 <56> 
2.18 15.03 <56> 
2.19 14.81 <56> 
2.25 14.49 <56> 
2.24 14.58 <56> 
2.28 14.30 <56> 
2.3 14.70 <56> 

2.15 15.16 <56> 

2.25 

(Boiler 1) 
(Boiler 1) CO C02% 1-
lb/hr 1-Min Min 

(Boiler 1) Stack Flow Calculated 
02% 1- kdscf/hr 1- CO @ 3% 
Min Min 02 

3.67 <56> 
3.55 <56> 
3.72 <56> 
3.65 <56> 
3.64 <56> 
3.51 <56> 
3.68 <56> 
3.61 <56> 
3.63 <56> 
3.42 <56> 
3.72 <56> 
3.63 <56> 
3.66 <56> 
3.57 <56> 
3.49 <56> 
3.50 <56> 
3.66 <56> 
3.68 <56> 
3.57 <56> 
3.59 <56> 
3.76 <56> 
3.65 <56> 
3.58 <56> 
3.69 <56> 
3.56 <56> 
3.58 <56> 
3.62 <56> 
3.75 <56> 
3.67 <56> 
3.42 <56> 

12.75 7.8 5057 3.18 
12.83 
12.83 
11 .92 
11 .67 
11 .62 
12.08 
11.85 
11.46 
11.64 
12.37 
12.03 
11.72 
11.38 
11.37 
11.96 
12.48 
12.72 

12.6 
12.77 
13.02 
11 .83 
11.09 
11 .57 
11 .77 
12.02 
11 .96 
12.17 
11.81 
11.52 

12.03 

7.72 
7.68 
8.6 

8.88 
8.99 
8.45 
8.69 
9.08 
8.97 
8.19 
8.47 
8.8 
9.2 

9.23 
8.6 

8.04 
7.82 
7.95 
7.75 
7.52 
8.68 
9.49 
8.99 
8.81 
8.55 
8.62 
8.38 
8.72 
9.09 

8.53 

4880 
5120 
5018 
5011 
4825 
5068 
4961 
5001 
4713 
5122 
4991 
5040 
4917 
4796 
4821 
5039 
5066 
4910 
4934 
5176 
5022 
4928 
5072 
4902 
4923 
4979 
5156 
5053 
4701 

4973.40 

3.04 
3.13 
3.35 
3.13 
3.25 
3.34 
3.37 
3.44 
3.33 
3.31 
3.21 
3.34 
3.37 
3.36 
3.19 
3.20 
3.07 
3.19 
3.20 
3.09 
3.34 
3.44 
3.28 
3.24 
3.26 
3.27 
3.26 
3.38 
3.26 

3.26 

Calculated 
CO lb/hr 

0 86 
0.79 
0.86 
0.84 
0.76 
0.76 
0.85 
0.83 
0.82 
0.76 
0.87 
0.81 
0.83 
0.79 
0.76 
0.77 
0.84 
0.82 
0.82 
0.84 
0.87 
0.83 
0.78 
0.80 
0.78 
0.80 
0.81 
0.85 
0.84 
0.73 

0.81 
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CeDAR 1-Minute Data 

(Boiler 1) NOx 
Timestamp ppm 1-Min 

3/2/2016 15:54 
3/2/2016 15:55 
3/2/2016 15:56 
3/2/2016 15:57 
3/2/2016 15:58 
3/2/2016 15:59 
3/2/2016 16:00 
3/2/2016 16:01 
3/2/2016 16:02 
3/2/2016 16:03 
3/2/2016 16:04 
3/2/2016 16:05 
3/2/2016 16:06 
3/2/2016 16:07 
3/2/2016 16:08 
3/2/2016 16:09 
3/2/2016 16:10 
3/2/201616:11 
3/2/2016 16:12 
3/2/2016 16:13 
3/2/2016 16:14 
3/2/2016 16:15 
3/2/2016 16:16 
3/2/2016 16:17 
3/2/2016 16:18 
3/2/2016 16:19 
3/2/2016 16:20 
3/2/2016 16:21 
3/212016 16:22 
312/2016 16:23 

Average 

Flow 
02 
C02 
NOx 
NOx 

NOx 
S02 
S02 

S02 
co 
co 

co 

kdscfh 
% dry 
%dry 

43.04 
39.21 
38.58 
37.21 
43.05 
44.28 
43.85 
48.14 
45.78 
43.42 
50.35 
43.1 

44.24 
41.73 
45.87 
44.18 
41 .31 
39.37 
39.11 
39.85 
43.68 
44.72 
47.27 
52.37 
54.75 
43.28 
43.69 
39.08 
37.61 
40.33 

43.42 

ppm dry 
ppm@3% 02 

lb/hr 
ppm dry 
ppm@3% 02 

lb/hr 
ppm dry 
ppm@3%02 

lb/hr 

(Boiler 1) NOx 
ppm@3% 021 -
Min 

(Boiler 1) NOx (Boiler 1) S02 
lb/hr 1-Min Avg ppm 1-Min 

61.63 26.41 
57 .77 
57 .89 
55.83 
63.06 
64.13 
63.81 
67.37 
64 99 
61 .83 
69.97 
61 .97 
61 .63 
60.68 
64.65 
62.91 
58.69 
58.43 
58.78 
59.05 
62.8 

62.54 
65.8 

70.64 
72.81 
62.93 
62.71 
56.28 
55.14 
57.57 

62.14 

23.91 
22.83 
21.63 
25.87 

26.5 
25.05 
29.73 
27.63 
25.51 
31.41 

25.1 
27.22 
23.96 
27.69 
26.19 
24.69 
23.13 
23.49 
23.19 
25.79 
26.12 
27.55 
30.78 
33.49 
24.36 
26.22 
23.59 
22.22 
22.57 

25.79 

4972.37 
8.41 

12.15 
43.42 
62.14 

25.79 
9.81 

14.03 

8.12 
2.26 
3.23 

0.81 

14.59 
10.45 

9.41 
8.35 
9.97 
9.71 

10.23 
12.21 
10.33 
9.72 

11 .83 
9.47 

10.93 
9.36 

10.93 
9.58 
9.3 

7.91 
7.16 
6.99 
8.73 
9.38 

10.48 
11 .54 
12.9 
9.57 
9.76 
7.92 
7.29 
8.35 

9.81 

(Boiler 1) S02 
ppm@3% 021-
Min 

20.89 
15.4 

14.12 
12.53 
14.6 

14.06 
14.89 
17.09 
14.66 
13.84 
16.44 
13.62 
15.23 
13.61 
15.41 
13.64 
13.21 
11 .74 
10.76 
10.36 
12.55 
13.12 
14.59 
15.57 
17.16 
13.92 
14.01 
11 .41 
10.69 
11 .92 

14.03 

(Boiler 1) (Boiler 1) CO 
ppm@3% 021 
Min 

(Boiler 1) S02 CO ppm 1-
lb/hr 1-Min Avg Min 

12.45 
8.87 
7.75 

2~14~<~> 

2.n14n<~> 

2.16 15.00 <56> 
6.75 2.17 15.00 <56> 
8.33 2.17 14.65 <56> 
8.09 2.29 14.48 <56> 
8.13 2.27 14.55 <56> 

10.49 2.33 14.00 <56> 
8.67 2.29 14.20 <56> 
7.95 2.3 14.24 <56> 

10.27 2.32 13.90 <56> 
7 .67 2.27 14.38 <56> 
9 36 2.3 13.93 <56> 
7.48 2.26 14.54 <56> 
9.18 2.36 14.09 <56> 
7.9 2.25 14.24 <56> 

7.73 2.38 14.21 <56> 
6.47 2.1 14.84 <56> 
5.98 2.25 15.03 <56> 
5.66 2.13 14.82 <56> 
7.17 2.2714.38<56> 
7.62 2.17 13.98 <56> 

8.5 2.37 13.92 <56> 
9.44 2.3 13.49 <56> 

10.98 2.29 13.30 <56> 
7.49 2.19 14.54 <56> 
8.15 2.29 14.35 <56> 
6.65 2.2 14.40 <56> 
5.99 2.22 14.66 <56> 
6.5 2.24 14.27 <56> 

8.12 2.26 

(Boiler 1) 
(Boiler 1) CO C02% 1-

(Boiler 1) Stack Flow Calculated 

lb/hr 1-Min Min 
3.73 <56> 
3.71 <56> 
3.60 <56> 
3.54 <56> 
3.66 <56> 
3.64 <56> 
3.48 <56> 
3.76 <56> 
3.67 <56> 
3.58 <56> 
3.80 <56> 
3.54 <56> 
3.74 <56> 
3.49 <56> 
3.67 <56> 
3.61 <56> 
3.64 <56> 
3.58 <56> 
3.66 <56> 
3.54 <56> 
3.59 <56> 
3.56 <56> 
3.55 <56> 
3.58 <56> 
3.72 <56> 
3.43 <56> 
3.65 <56> 
3.67 <56> 
3.60 <56> 
3.41 <56> 

02% 1- kdscf/hr 1- C0@3% 
Min Min 02 

12.13 8.4 5139 
11 .8 8.75 5108 

11.63 8.97 4957 
11.65 
11.89 
12.04 
11.99 
12.41 
12.27 
12.25 
12.51 
12.11 
12.51 

12 
12.35 
12.23 
12.26 
11 .71 
11 .57 
11.81 
12.13 
12.47 
12.51 
12.91 
13.09 
11.97 
12.12 
12.08 
11 .87 
12.25 

12.15 

8.97 
8.68 
8.54 
8.6 

8.11 
8.29 
8.33 
8.02 
8.45 
8.05 
8.59 
8.2 

8.33 
8.3 

8.84 
8.99 
8.82 
8.45 

8.1 
8.04 
7.63 
7.44 
8.59 
8.43 
8.47 
8.69 
8.36 

8.41 

4868 
5033 
5013 
4785 
5173 
5055 
4921 
5226 
4877 
5153 
4809 
5057 
4965 
5007 
4921 
5030 
4875 
4945 
4893 
4882 
4923 
5124 
4714 
5027 
5056 
4948 
4687 

4972.37 

3.29 
3.24 
3.26 
3.18 
3.32 
3.30 
3.26 
3.25 
3.28 
3.22 
3.26 
3.20 
3.29 
3.33 
3.20 
3.38 
3.12 
3.38 
3.16 
3.26 
3.03 
3.30 
3.10 
3.05 
3.18 
3.29 
3.17 
3.25 
3.20 

3.23 

Calculated 
CO lb/hr 

0.83 
0.78 
0.77 
0.79 
0.83 
0 79 
0.88 
0.84 
0 82 
0.88 
0.80 
0.86 
0.79 
0.87 
0.81 
0.87 
0.75 
0.82 
0.75 
0.82 
0.77 
0.84 
0.82 
0.85 
0.75 
0.84 
0.81 
0.80 
0.76 

0.81 
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Appendix D.1 General Emissions Calculations 

R1413543 D-2 



De/tali 
GENERAL EMISSION CALCULATIONS 

I. Stack Gas Velocity 

A. Stack gas molecular weight, lb/lb-mole 

MWdry = 0.44 * %C0 2 + 0.32 * %0 2 + 0.28 * %N2 

MW wet = MWdry * ( 1- Bwo) + 18 * Bwo 

B. Absolute stack pressure, iwg 

Ps = Pbar + Psg 
13.6 

C. Stack gas velocity , ft/sec 

29.92 * 28.95 

11. Moisture 

A. Sample gas volume, dscf 

V 0 03342 * v * (P bH ) * Tref *yd 
mstd = · m bar + 

13.6 Tm 

B. Water vapor volume, scf 

V = 0 .0472 * \/, * Tref 
wstd le 528 oR 

C. Moisture content, dimensionless 

Bwo = 
(V mstd + V wstd ) 

111. Stack gas volumetric flow rate 

A. 

Q = 
B. 

Actual stack gas volumetric flow rate, wacfm 

V * A * 60 s s 

Standard stack gas flow rate, dscfm 
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IV. Gaseous Mass Emission Rates, lb/hr 

M = ppm * M~ * Q sd * 60 
sv * 106 

V. Emission Rates, lb/MMBtu 

lb _ ppm*M~*F* 20.9 
MM Btu - SV * 106 20.9 - %02 

6. Percent lsokinetic 

17.32 x T, (Vm std) 528 o R 
1 = x---

(1- Bwo)O x Vs x Ps x Dn 2 T,4 

7. Particulate emissions 

a) Grain loading, gr/dscf 

C = 0.01543 (MnNm std) 

b) Grain loading at 3% 0 2, gr/dscf 

c) Mass emissions, lb/hr 

M = C x Qsd x (60 min/hr)/(7000 gr/lb) 

d) Particulate emission factor 

6 lib 20 .. 9 
lb I l 0 Btu = C x O x F x O 

7 OOgr 20.9 - % 2 

R1413543 D-4 
'//.\ Mdt .1 t;U'>t Delta/1 

1WO....i.:.,.s-• .,1ncot,...01•tl 



Nomenclature: 

As 
Bwo 
C 12%C02 

c 
Cp 
On 
F 
H 
I 
Mn 
M 
MW 
M wi 

0 
~p 

Pbar 

Ps 
Ps9 
Q 

O sd 
sv 

Tm 
T ref 

Ts 
V s 

V ic 

V m 

V mstd 

V wstd 

y d 

R141 3543 

= stack area, ft2 

= flue gas moisture content, dimensionless 
= particulate grain loading, gr/dscf corrected to 3% 0 2 

= particulate grain loading , gr/dscf 
= pitot calibration factor, dimensionless 
= nozzle diameter, in. 
=fuel F-Factor, dscf/MMBtu@ 0% 02 
=orifice differential pressure, iwg 
= % isokinetics 
= mass of collected particulate, mg 
= mass emission rate of specie i, lb/hr 
= molecular weight of flue gas, lb/lb-mole 
= molecular weight of specie i: 
S02: 64 
NOx: 46 
CO: 28 
HC: 16 
= sample time, min. 

= average velocity head, iwg = ( J!;.P) 2 

= barometric pressure, inches Hg 
= stack absolute pressure, inches Hg 
= stack static pressure, iwb 
= wet stack flow rate at actual conditions, wacfm 
= dry standard stack flow rate, dscfm 
= specific molar volume of an ideal gas at standard conditions, 

ft3/ lb-mole 
= meter temperature, 0 R 
= reference temperature, 0 R 
= stack temperature, 0 R 
= stack gas velocity, ft/sec 
= volume of liquid collected in impingers, ml 
= uncorrected dry meter volume, def 
= dry meter volume at standard conditions, dscf 
= volume of water vapor at standard cond itions, scf 
= meter calibration coefficient 
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Appendix D.2 Unit 1 Calculations 
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Appendix D.2.1 Unit 1 Particulate Calculations 
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D.2.1-2 
EPA METHOD 5 SOURCE TEST 

DATA AND WORKSHEET 

Client Desert View Power Parameter Full Load 

Loaction Mecca Fuel Biomass 
Unit 1 Data By DW 
Test Number 1-PM-U1 2-PM-U1 3-PM-U1 Average 
Reference Temperature, F 68 68 68 
Test Date 3/1 /2016 3/1 /2016 3/1/2016 
Sample Train 5-WCS 5-WCS 5-WCS 
Pitot Factor 0.840 0.840 0.840 
Meter Calibration Factor 0.997 0.997 0.997 
Stack Area (sq ft) 38.84 38.84 38.84 
Sample Time (Min) 120 120 120 120 
Barometric Pressure (in Hg) 30.17 30.17 30.17 30.1 7 
Nozzle Diam (in) 0.246 0.243 0.246 0.245 
Start/Stop Time 800/1019 1031 /1251 1315/1551 
Stack Pressure (iwg) 0.52 0.54 0.54 0.53 
Delta P (iwg) 0.971 0.9612 0.9200 0.9506 
Meter Pressure (iwg) 1.761 1.748 1.740 1.750 
Stack Temperature (F) 350.0 356.6 358.3 355.0 
Meter Temperature (F) 84.8 96.0 99.0 93.3 
Meter Volume (acf) 93.735 94.900 95.935 94.857 
Liquid Volume (ml) 301.5 286.0 277.4 288.3 
Stack 02 (%) 9.11 9.12 9.09 9.1 
Stack C02 (%) 11.39 11.39 11.44 11.4 
Standard Sample Volume (SCF 91 .722 90.975 91.477 91.392 
Moisture Fraction 0.134 0.129 0.1 25 0.130 
Molecular Weight (wet) 28.55 28.61 28.67 28.61 
Stack Gas Velocity (ft/sec) 68.46 68.33 66.85 67.88 
Stack Flow Rate (wacfm) 159,546 159,230 155,798 158,191 
Stack Flow Rate (dscfm) 90,876 90,505 88,773 90,051 
lsokinetic Ratio {%} 98.94 100.99 101 .02 100.31 
Analysis 
Filter mg 0.00 0.00 0.00 0.00 
Probe/Nozzle mg 0.40 1.10 1.50 1.00 

Particulate Catch, mg 0.40 1.10 1.50 1.00 
Particulate Emissions 
Grain Loading gr/dscf 0.00007 0.00019 0.00025 0.00017 
Grain Loading @ 12% C02 0.00007 0.00020 0.00027 0.00018 

Part emission lb/hr 0.052 0.145 0.193 0.13 
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PRE-TEST INFORMATION 

GENERAL 
Test: 1-RA-U1 

Date: 3/1 /2016 
Start Time: 8:00 
Station: Desert View Power 
Unit: #1 
Test Condition: Full Load 
Performed By: DW 

PRE-TEST INFORMATION 
SAMPLE TRAIN 

Barom. Pressure: psi 
30.17 "Hg 

Meter No. 6-WCS 
Meter Y0 0 9940 
Meter Pressure: 1.0 iwg 
Pstack: 0.52 iwg 
Pstack: 30.21 "Hg 
Cp 0 84 
Tref: 68 · F 
Stack Area: 38 84 ft' 

DELTA 
RELATIVE ACCURACY TEST AUDIT 

DATA AND WORKSHEET 
Desert View Power UNIT 1 

METHOD 4 DATA 
lmpingers 

#/Mall. End §!fill Diff. Point 

1/H20 875.0 737.9 137.1 5 
2/H20 701.4 699.9 1.5 4 

3/Empty 633.4 633.3 0.1 3 
4/S.G. 937.6 926.5 11 .1 2 
Rinse 50.0 -50.0 1 
Total 99.8 5 

Dry Gas Meter 4 
Time ~ Tm(inl Tm(outl 3 
Start 252.125 73 72 2 

80 75 1 
Stop 284.100 84 78 5 

86 79 4 
Total 31 .975 78.4 3 

Summary 2 
Sample Volume: 31 .502 dscf 1 
H20 Volume : 4 711 set 5 
Moisture Content: 13.0 % 4 

3 
METHOD 3A, 6C, 7E DATA 2 

~ ffi t!Q, co 1 
Analyzer Span 18.97 18.62 93.00 8.81 5 
Actual Span Value 10.63 10.5 47.5 4.72 4 
Pre Test Zero Direct 0.07 0.02 0.10 0.00 3 
Pre Test Span Direct 10.70 10.42 47.25 4.77 2 
Pre-test Zero 006 003 0 78 0 01 1 
Pre-test Span 10 72 10.38 47 74 4 76 5 

4 
0-60 min 9 12 11.30 40.86 0.14 3 

2 
Post-lest Zero 0 06 0.03 0.17 0.08 1 
Post-lest Span 10 67 10.34 47 27 4 79 Average 
Post Test Zero Direcl 004 001 0 13 0 02 
Post Test Span Direct 10 75 1038 47 70 4 76 
Average 9.12 11 .30 40.86 0.14 

Corr. Results 9.05 11.45 40.79 0.09 
Cal Error <2%, Bias <5%, Drift <3% 

Calibrtion Error 0.3% -0.4% -0.3% 0.6% 
Pre-Test Zero Bias 0.0% 0.1% 0.7% 0.1% 
Pre-Test Span Bias 0.1% -0.2% 0.5% -0.1% 
Post-Test Zero Bias 0.1% 0.1% 0.0% 0.7% 
Post-Test Span Bias -0.4% -0.2% -0.5% 0.3% 

Zero Drift 0.0% 0.0% -0.7% 0.7% 
Span Drift -0.3% -0.2% -0.5% 0.3% 

r 
RELATIVE ACCURACY DATA 

Parameter Units Ref. Meth CEMS Diff. Diff. % 
Flow kdscfh 5507.26 5047.03 460.23 8.4% 

0 2 % dry 9.05 9.2 -0.11 -1.2% 

C02 % dry 11.45 11.7 -0.20 -1.7% 

NO, ppm dry 40.79 42.8 -1 .99 -4.9% 

NO, ppm@3% 0 2 61 .62 65.0 -3.41 -5.5% 

NO, lb/hr 26.82 25.89 0.93 3.5% 

S02 ppm dry 8.85 8.85 0.00 0.0% 

S02 ppm@3% 0 2 13.37 13.44 -0.07 -0.5% 

S02 lb/hr 8.09 7.455 0.638 7.9% 

co ppm dry 0.09 0.00 0.09 
co ppm@3% 02 0.14 0.00 0.14 

co lb/hr 0.036 0.000 0.04 

D.2.2-2 

METHOD 2 DATA 

dP dP2 Temp Velocity 
(in. H10l (in. H10 2l C£l .(fQfil 

1.100 1.0488 349 72.76 
0.920 0.9592 349 66.54 
0.930 0.9644 348 66.86 
0.950 0.9747 349 67.61 
0.970 0.9849 347 68.24 
1.200 1.0954 348 75.94 
1.100 1.0488 349 72.76 
0.800 0.8944 351 62.12 
0.810 0.9000 351 62.51 
0.780 0.8832 350 61 .30 
0.950 0.9747 349 67.61 

0.960 0.9798 35 1 68.05 
0.800 0.8944 351 62.1 2 
0.920 0.9592 349 66.54 
0.890 0.9434 350 65.48 
1.200 1.0954 349 75.99 

I.I 00 1.0488 351 72.85 

0.930 0.9644 351 66.98 
0.870 0.9327 351 64.78 
0.810 0.9000 350 62.47 

1.100 1.0488 348 72.71 
1.100 1.0488 349 72.76 
1.200 1.0954 350 76.04 
1.200 1.0954 351 76.08 
1.300 1.1402 350 79.14 
1.000 1.0000 351 69.46 
0.9 10 0 .9539 350 66.22 
0.900 0.9487 349 65.81 
0.960 0.9798 35 1 68.05 
0.950 0 .9747 351 67.70 

0.9822 0 .9911 349.8 68.78 
TEST SUMMARY 

0 2: 9.051 % dry 
7.874 % wet 

C02: 11 .454 % dry 
9.964 %wet 

NO,: 40.788 ppm dry 
35.482 ppm wet 

26.818 lb/hr 

S02: 8.847622 ppm dry 

S02: 8.094 lb/hr 

CO: 0.09 ppm dry 

0.08 ppm wet 

0.036 lb/hr 

H20 : 13.0 % 

MW: 28.61 lb/lb-mole 

Flow: 160,291 wacfm 

91 .79 mdscfm 

5507.26 kdscfh 

SOx Titration Summary 

B1/2 Probe 

N BaCl2 0.0097561 
Total VOL (ml) 506 
Aliquot VOL (ml) 20 
T1trant VOL (ml) 2.66 



PRE-TEST INFORMATION 

GENERAL 

Test: 2-RA-U1 

Date: 3/1/2016 
Start Time: 9:15 
Station: Desert View Power 
Unit: #1 
Test Condition Full Load 
Performed Bv: DW 

PRE-TEST INFORMATION 
SAMPLE TRAIN 

Barom. Pressure: psi 
30.17 "Hg 

Meter No. 6-WCS 
Meter Yd 0.9940 

Meter Pressure: 1.0 iwg 
Pstack: 0.52 iwg 
Pstack: 30.21 "Hg 

Cp: 0.84 

Tref: 68 •F 

Stack Area: 38.84 tt' 

DELTA 
RELATIVE ACCURACY TEST AUDIT 

DATA AND WORKSHEET 
Desert View Power UNIT 1 

METHOD 4 DATA 
lmpingers 

#/Matl. End Start Diff. Point 

1/H20 855.9 709.3 146.6 5 
2/H20 684.1 682.5 1.6 4 

3/Empty 616.1 616.0 0.1 3 
4/S.G. 978.3 967.8 10.5 2 
Rinse 50.0 -50.0 1 
Total 108.8 5 

Dry Gas Meter 4 
Time Vol. Tm(in) Tm( out) 3 
Start 285.200 83 83 2 

88 86 1 
Stop 318.900 88 86 5 

89 87 4 

Total 33.700 86.3 3 
Summary 2 

Sample Volume: 32.723 dscf 1 

H20 Volume: 5.135 set 5 

Moisture Content: 13.6 % 4 
3 

METHOD 3A, 6C, 7E DATA 2 

~ ~ !iQ. co 1 

Analyzer Span 18.97 18.62 93.00 8.81 5 
Actual Span Value 10.63 10.5 47.5 4.72 4 

Pre Test Zero Direct 0 .04 0.01 0.13 0.02 3 
Pre Test Span Direct 10 75 10.38 47.70 4.76 2 
Pre-test Zero 0.06 0.03 017 0.08 1 
Pre-test Span 10.67 10.34 47.27 4.79 5 

4 

0-60 min 9.23 11 .15 40.24 0.14 3 
2 

Post-test Zero 0.06 0.03 0.16 0.07 1 
Post-test Span 1067 10.31 47.20 4.81 Average 

Post Test Zero Direct 0 .04 0.01 0.12 0.03 

Post Test Span Direct 10 72 10.37 47.67 4.81 

Average 9.23 11.15 40.24 0.14 

Corr. Results 9.19 11.34 40.44 0.07 

Cal Error <2%, Bias <5%; Drift <3% 

Calibrtion Error 0.7% -0.7% 0.2% 0.5% 

Pre-Test Zero Bias 0.1% 0.1% 0.0% 0.7% 
Pre-Test Span Bias -0.4% -0.2% -0.5% 0.3% 
Post-Test Zero Bias 0.1% 0.1% 0.0% 0.5% 
Post-Test Span Bias -0.3% -0.3% -0.5% 0.1% 

Zero Drift 0.0% 0.0% 0.0% -0.1% 

Span Drift 0.0% -0.1% -0. 1% 0.3% 
, , T J PISS r"',;S f c;s PAf C 

RELATIVE ACCURACY DATA 
Parameter Units Ref. Meth CEMS Diff. Diff. % 
Flow kdscfh 5468.79 4953.83 514.95 9.4% 

0 2 % dry 9.1 9 9.3 -0.07 -0.7% 

co, % dry 11.34 11 .5 -0.20 -1 .8% 

NOx ppm dry 40.44 42.4 -1.95 -4.8% 

NO, ppm@3%02 61.80 64.8 -3.01 -4.9% 

NOx lb/hr 26.40 25.3 1.14 4.3% 

so, ppm dry 7.64 7.64 0.00 0.0% 

so, ppm@3%02 11.67 11.69 -0.01 -0.1% 

so, lb/hr 6.940 6.330 0.610 8.8% 

co ppm dry 0.07 0.00 0.07 

co ppm@3% 0 2 0.10 0.00 0.10 

co lb/hr 0.027 0.000 

0.2.2-3 

METHOD 2 DATA 

dP dP2 Temp Velocity 

illLJ::hQ). (in. H202
) rn ®fil 

1.100 1.0488 349 72.86 
0.870 0.9327 350 64.83 
0.850 0.9220 351 64.12 

0.920 0.9592 352 66.75 

1.200 1.0954 350 76.14 

1.300 1.1402 349 79.20 
1.100 1.0488 351 72.95 
0.860 0.9274 351 64.50 
0.720 0.8485 350 58.98 
0.750 0.8660 350 60.20 
0.930 0.9644 351 67.07 

0.850 0.9220 351 64.12 

0.800 0.8944 352 62.25 
1.000 1.0000 352 69.59 
0.970 0.9849 352 68.54 

1.200 1.0954 350 76.14 

1.100 1.0488 351 72.95 

0.860 0.9274 352 64.54 

0.840 0.9165 353 63.82 

0.830 0.9110 355 63.52 

1.200 1.0954 351 76.19 
1.200 1.0954 350 76.14 
1.100 1.0488 352 72.99 
1.1 00 1.0488 350 72.90 
1.200 1.0954 350 76.14 
1.000 1.0000 351 69.55 
0.880 0.9381 352 65.29 
0.850 0.9220 351 64.12 
0.900 0.9487 350 65.94 

1100 1.0488 349 72.86 
0.9798 0.9898 350.9 68.84 

TEST SUMMARY 
o,: 9.187 % dry 

7.941 %wet 

co,: 11.337 % dry 
9.799 %wet 

NOx: 40.442 ppm dry 

34.956 ppm wet 

26.405 lb/hr 

so,: 7.639745 ppm dry 

6.940 lb/hr 

CO: 0.07 ppm dry 

0.06 ppm wet 

0.027 lb/hr 

H20 : 13.6 % 

MW: 28.53 lb/lb-mole 

Flow: 160,427 wacfm 

91 .146 mdscfm 

5468.79 kdscfh 

SOx Titration Summary 

B1/2 Probe 

N BaCl2 0.0097561 
Total VOL (ml) 439 

Aliquot VOL (ml) 20 
Titrant VOL (ml) 2.75 



PRE-TEST INFORMATION 

GENERAL 
Test: 3-RA-U1 
Date: 3/1/2016 
Start Time: 10:31 
Station: Desert View Power 
Unit: # 1 
Test Condition: Full Load 
Performed Bv: DW 

PRE-TEST INFORMATION 
SAMPLE TRAIN 

Barom. Pressure: psi 
30.17 "Hg 

Meter No. 6-WCS 
Meter Yd 0 9940 
Meter Pressure: 1.0 iwg 
Pstack: 0.52 iwg 
Pstack: 30.21 "Hg 
Cp: 0 84 
Tref: 68 •F 

Stack Area: 38 84 ft' 
METHOD 3A, 6C, 7E DATA 

Qi ~ 
Span 18.97 18.62 
Actual Span Value 10.63 10.5 
Pre Test Zero Direct 0.04 0.01 
Pre Test Span Direct 10 72 10.37 
Pre-test Zero 0 06 0 03 
Pre-test Span 10 67 10 31 

0-60 min 9 04 11 25 

Post-test Zero 0 05 0 03 
Post-test Span 10 57 10 30 
Post Test Zero Direct 0 04 0 01 
Post Test Span Direct 10 62 10 35 
Average 9.04 11.25 

Corr. Results 9.04 11.46 

DELTA 
RELATIVE ACCURACY TEST AUDIT 

DATA AND WORKSHEET 
Desert View Power UNIT 1 

METHOD 4 DATA 

lmpingers 
#/Matl. Sfil! Start Qi!t Point 

1/H20 884.6 742.0 142.6 5 
2/H20 703.7 700.9 2.8 4 

3/Empty 633.6 632.7 0.9 3 
4/S.G. 944.3 937.6 6.7 2 
Rinse 50.0 -50.0 1 
Total 103.0 5 

Ory Gas Met er 4 
Time YQL Tm(inl I.m1Qlill 3 
Start 319.800 88 87 2 

89 88 1 
Stop 353.600 93 91 5 

94 92 4 
Total 33.800 90.3 3 

Summary 2 
Sample Volume: 32.582 dscf 1 
H20 Volume : 4.862 set 5 
Moisture Content: 13.0 % 4 

3 
2 

!::!Q. co 1 
93.00 8.81 5 
47.5 4.72 4 
0.12 0.03 3 

47 67 4.81 2 
0 16 0 07 1 

47 20 4 81 5 
4 

41 34 0.1 4 3 
2 

0 16 0.07 1 
47 26 4.77 Average 
0 12 003 

47 61 4.76 
41 .34 0.14 

41.56 0.07 
Cal Error <2% Bias <5%; Drift <3% 

Calibrtion Error 0.5% -0.7% 0.2% 1.0% 
Pre-Test Zero Bias 01% 0.1% 0.0% 0.5% 
Pre-Test Span Bias -0.3% -0.3% -0.5% 0.1% 
Post-Test Zero Bias 0.1% 0.1% 0.0% 0.4% 
Post-Test Span Bias -0.3% -0.3% -0.4% 0.2% 

Zero Drift 0.0% 0.0% 0.0% -0.1% 
Span Drift -0.5% -0.1% 0.1% -0.5% 

.l 

RELATIVE ACCURACY DATA 
Parameter Units Ref. Meth ~ Diff. Diff. % 
Flow kdscfh 5321.85 4825 496.55 9.3% 

0 2 % dry 9.04 9.1 -0.09 -1.0% 

C02 % dry 11.46 11 .7 -0.20 -1 .7% 

NOx ppm dry 41 .56 43.1 -1.56 -3.8% 

NOx ppm @ 3% 0 2 62.72 65.3 -2.60 -4.1% 

NO, lb/hr 26.40 24.99 1.41 5.4% 

S02 ppm dry 9.19 9.38 -0.19 -2.1% 

S02 ppm@3% 0 2 13.87 14.22 -0.34 -2.5% 

S02 lb/hr 8.125 7.559 0.566 7.0% 

co ppm dry 0.07 0.11 -0.03 
co ppm@3% 0 2 0.11 0.16 -0.05 

co lb/hr 0.029 0.037 -0.01 

D.2.2-4 

METHOD 2 DATA 

dP dP2 Temp Velocity 
(in. H, 0) ~ LE.l .(!Qfil 

I.DOD 1.0000 353 69.54 
0.860 0.9274 353 64.49 
0.800 0.8944 353 62.19 
0.900 0.9487 354 66.01 
1.000 1.0000 353 69.54 
1. 100 1.0488 354 72.97 
I.ODO 1.0000 353 69.54 
0.930 0.9644 354 67.10 
Q.600 0.7746 354 53.90 
0.620 0.7874 354 54.79 
0.870 0.9327 354 64.90 

0.850 0.9220 355 64.19 
0.800 0.8944 355 62.27 
0.900 0.9487 353 65.97 
0.890 0.9434 354 65.64 

1.1 00 1.0488 355 73.02 
1.000 1.0000 355 69.62 

0.910 0.9539 355 66.41 
0.880 0.9381 354 65.27 
0.820 0.9055 353 62.97 

1. 100 1.0488 354 72.97 
I.ODO 1.0000 355 69.62 
1.000 1.0000 355 69.62 
I.ODO 1.0000 355 69.62 
1. 100 1.0488 355 73.02 
1.100 1.0488 353 72.93 
0.910 0.9539 354 66.37 
0.880 0.9381 354 65.27 
0.890 0.9434 354 65.64 
0.970 0.9849 353 68.49 

0.9216 0.9600 354.0 66.80 
TEST SUMMARY 

0 2: 9.040 % dry 
7.867 % wet 

C02: 11.464 % dry 
9.976 %wet 

NO.: 41 .558 ppm dry 

36.162 ppm wet 

26.404 lb/hr 

S02: 9.1911057 ppm dry 

8.125 lb/hr 

CO: 0.07 ppm dry 

0.07 ppm wet 

0.029 lb/hr 

H20 : 13.0 % 

MW: 28.61 lb/lb-mole 

Flow: 155,662 wacfm 

88.70 mdscfm 

5321.85 kdscfh 

SOx Titration Summary 

B112 Probe 
N BaCl2 0.0097561 

Total VOL (ml) 468 
Aliquot VOL (ml) 20 
Tilrant VOL (ml) 3 09 



PRE-TEST INFORMATION 

GENERAL 
Test: 4-RA-U1 

Date: 3/1/2016 
Start Time: 11:47 
Station: Desert View Power 
Unit: #1 
Test Condition: Full Load 
Performed Bv: DW 

PRE-TEST INFORMATION 
SAMPLE TRAIN 

Barom Pressure: psi 
30.17 "Hg 

Meter No. 6-WCS 

MeterY" 0.9940 
Meter Pressure: 2.5 iwg 
Pstack: 0.54 iwg 
Pstack: 30.21 "Hg 

Cp: 0.84 

Tref: 68 ' F 

Stack Area: 38.84 ft' 

METHOD 3A, 6C, 7E DATA 

~ ffi 
Span 18.97 18.62 
Actual Span Value 10.63 10.5 
Pre Test Zero Direct 0.04 0.01 
Pre Test Span Direct 10 62 10.35 
Pre-test Zero 0.05 0.03 
Pre-test Span 10 57 10.30 

0·30 min 9.31 10.91 

Post-test Zero 0 05 0.04 
Post-test Span 10.52 10.25 
Post Test Zero Di rect 0.04 0.01 

Post Test Span Direct 10.62 10 31 

Average 9.31 10.91 

Corr. Results 9.37 11.15 

DELTA 
RELATIVE ACCURACY TEST AUDIT 

DATA AND WORKSHEET 
Desert View Power UNIT 1 

METHOD 4 DATA 
lmpingers 

#/Mall. End Start Diff. Point 

1/H20 807.9 694.0 113.9 5 
2/H20 726.6 722.4 4.2 4 

3/Empty 616.3 615.8 0.5 3 
4/S.G. 985.4 978.2 7.2 2 
Rinse 50.0 -50.0 1 
Total 75.8 5 

Dry Gas Meter 4 
Time Vol. Tmlinl Tm(outl 3 
Start 354.300 93 93 2 

96 94 1 
Stop 380.600 5 

4 

Total 26.300 94.0 3 
Summary 2 

Sample Volume: 25.272 dscf 1 

H20 Volume : 3.578 sci 5 

Moisture Content: 12.4 % 4 

3 
2 

till. co 1 

93.00 8.81 5 
47.5 4.72 4 
0.12 0.03 3 

47.61 4.76 2 
0.16 0.07 1 

47.26 4 77 5 
4 

41 .08 0 16 3 
2 

0.18 0.11 1 
46.98 4.79 Average 

0.11 0.02 

47.76 4.72 
41.08 0.16 

41.39 0.07 

Cal Error <2%, Bias <5%· Drift <3% 

Calibrtion Error 0.0% -0.8% 0.1% 0.4% 

Pre-Test Zero Bias 0.1% 0.1% 0.0% 0.4% 
Pre-Test Span Bias -0.3% -0.3% -0.4% 0.2% 
Post-Test Zero Bias 0.1% 0.1% 0.1 % 1.1% 
Post-Test Span Bias ·0.5% -0.3% ·0.8% 0.8% 

Zero Drift 0.0% 0.0% 0.0% 0.6% 

Span Drift ·0.3% -0.3% -0.3% 0.2% 
,: ASS ,,.., 

·~ SS PASS 

RELATIVE ACCURACY DATA 
Parameter Units Ref. Meth GEMS Diff. Diff. % 
Flow kdscfh 5390.33 4776.14 614.19 11.4% 

0 2 %dry 9.37 9.3 0.09 1.0% 

C02 %dry 11.15 11 .5 -0.33 · 3.0% 

NO, ppm dry 41.39 44.8 · 3.41 -8 .2% 

NO, ppm@3% 0 2 64.29 68.4 -4 .1 2 ·6.4% 

NO, lb/hr 26.64 25.8093 0.83 3.1% 

S02 ppm dry 8.79 10.02 ·1.23 ·14.0% 

S02 ppm@3% 0 2 13.65 15.52 ·1.87 ·13.7% 

S02 lb/hr 7.868 8.039 -0.171 ·2.2% 

co ppm dry 0.07 0.38 -0 .31 

co ppm@3% 0 2 0.11 0.55 -0.44 

co lb/hr 0.029 0.125 

D.2.2-5 

METHOD 2 DATA 

dP dP2 Temp Velocity 
(in . H20l (in. H20 2l .LEl. .{!Qfil 

0.910 0.9539 353 66.29 
0.820 0.9055 353 62.92 
0.800 0.8944 354 62.19 
0.900 0.9487 354 65.96 
1.100 1.0488 351 72.79 
1.100 1.0488 353 72.88 
1.000 1.0000 354 69.53 
0.780 0.8832 355 61 .44 
0.680 0.8246 354 57.34 
0.750 0.8660 353 60.18 
1.000 1.0000 356 69.61 

0.820 0.9055 355 63.00 

0.800 0.8944 355 62.23 
0.800 0.8944 356 62.27 
0.920 0.9592 356 66.77 

1.200 1.0954 356 76.26 

1.100 1.0488 355 72.97 

0.900 0.9487 356 66.04 

0.780 0.8832 356 61.48 

0.750 0.8660 355 60.25 

1.200 1.0954 354 76. 17 
1.100 1.0488 355 72.97 
1.000 1.0000 355 69.57 
1.100 1.0488 355 72.97 
1.200 1.0954 356 76.26 
0.950 0.9747 356 67.85 
0.880 0.9381 356 65.30 
0.930 0.9644 356 67.13 
0.950 0.9747 356 67.85 
1.000 1.0000 355 69.57 

0.9351 0.9670 354.8 67.27 

TEST SUMMARY 

02: 9.374 % dry 
8.212 %wet 

C02: 11.155 %dry 
9.771 %wet 

NO,: 41.393 ppm dry 

36.260 ppm wet 

26.638 lb/hr 

S02: 8.7880052 ppm dry 

7.868 lb/hr 

CO: 0.07 ppm dry 

0.06 ppm wet 

0.029 lb/hr 

H20: 12.4 % 

MW: 28.65 lb/lb-mole 

Flow: 156,762 wacfm 

89.84 mdscfm 

5390.33 kdscfh 

SOx Titration Summary 

8 1/2 Probe 

N BaCl2 0.0097561 
Total VOL (ml) 429 

Aliquot VOL (ml) 20 
Titrant VOL (ml) 2.50 



PRE-TEST INFORMATION 
GENERAL 

Test: 5-RA-U1 

Date: 3/1/2016 
Start Time: 12:30 
Station : Desert View Power 
Unit: #1 
Test Condition: Full Load 
Performed Bv: ow 

PRE-TEST INFORMATION 
SAMPLE TRAIN 

Barom. Pressure: psi 
30.17 "Hg 

Meter No. 6-WCS 
MeterY0 0.9940 

Meter Pressure: 2.0 iwg 
Pstack: 0.52 iwg 
Pstack: 30.21 "Hg 

Cp: 0.84 

Tref: 68 ' F 

Stack Area: 38.84 ft' 

METHOD 3A, GC, 7E DATA 

lli Qlli 
Span 18.97 18.62 
Actual Span Value 10.63 10.5 
Pre Test Zero Direct 0.04 0 01 
Pre Test Span Direct 10.62 10.31 
Pre-test Zero 0.05 0.04 
Pre-test Span 10.52 10.25 

0-30 min 908 11.11 

Post-test Zero 0.05 0.04 
Post-test Span 10.57 10.22 

Post Test Zero Direct 0.04 O.D1 

Post Test Span Direct 1065 10.29 

Average 9.08 11.11 

Corr. Results 9.14 11 .40 

DELTA 
RELATIVE ACCURACY TEST AUDIT 

DATA AND WORKSHEET 
Desert View Power UNIT 1 

METHOD 4 DATA 

lmpingers 
#/Matl. End Start Di ff. Point 

1/H20 794 .6 686.0 108.6 5 
2/H20 711 .6 705.3 6.3 4 

3/Empty 632 .3 631.2 1.1 3 
4/S.G. 950 .9 944.3 6.6 2 
Rinse 50.0 -50.0 1 
Total 72.6 5 

Dry Gas Meter 4 
Time Vol. Tm(inl Tm(outl 3 
Start 381.550 96 94 2 

98 96 1 
Stop 407.800 5 

4 

Total 26.250 96.0 3 
Summary 2 

Sample Volume: 25.103 dscf 1 

H20 Volume : 3.427 scf 5 

Moisture Content: 12.0 % 4 

3 
2 

!iQ. co 1 

93.00 8.81 5 
47.5 4.72 4 
0.11 0.02 3 
47.76 4.72 2 
0.18 0.11 1 
46.98 4 79 5 

4 
42.64 0.16 3 

2 
0.20 0.07 1 
47. 16 4.78 Average 

0.12 0.05 

47.63 4.75 

42.64 0.16 

43.01 0.07 

Cal Error <2%, Bias <5%, Drift <3% 

Calibrtion Error 0.0% -1 .0% 0.3% 0.0% 

Pre-Test Zero Bias 0.1% 0.1% 0.1% 1.1% 

Pre-Test Span Bias -0.5% -0.3% -0.8% 0.8% 
Post-Test Zero Bias 0.1% 0.1% 0.1% 0.3% 
Post-Test Span Bias -0.4% -0.4% -0.5% 0.3% 

Zero Dri ft 0.0% 0.0% 0.0% -0.5% 

Span Drift 0.3% -0.1% 0.2% -0.1% 

- , 
" f '"-· ) f;., r . s 

RELATIVE ACCURACY DATA 
Parameter Units Ref. Meth CEMS Diff. Diff.% 

Flow kdscfh 5438.57 4701 .43 737.14 13.6% 

0 2 % dry 9.14 9.2 -0.06 -0.7% 

co, % dry 11.40 11 .6 -0.15 -1.3% 

NO, ppm dry 43.01 44.3 -1.32 -3.1% 

NO, ppm@3% 0 2 65.48 67.7 -2.22 -3.4% 

NO, lb/hr 27.93 24.9660 2.96 10.6% 

S02 ppm dry 7.78 9.08 -1 .30 -16.7% 

S02 ppm@3% O, 11 .85 13.86 -2.02 -17.1% 

so, lb/hr 7.029 7.107 -0.078 -1.1% 

co ppm dry 0.07 0.71 -0.64 

co ppm@3% 0 2 0.10 1.49 -1.38 

co lb/hr 0.026 -0 006 0.03 

D.2.2-6 

METHOD 2 DATA 

dP dP2 Temp Velocity 

{in HzOl (in. H20 2l m !fQfil 

1.000 1.0000 359 69.65 
0.930 0.9644 358 67.13 
0.850 0.9220 359 64.22 
1.000 1.0000 358 69.61 
1.000 1.0000 359 69.65 
1.200 1.0954 356 76.16 
1.100 1.0488 357 72.96 
1.000 1.0000 356 69.53 
0.71 0 0.8426 356 58.58 
0.700 0 .8367 355 58.13 
1.000 1.0000 356 69.53 

0.820 0.9055 356 62.96 

0.820 0.9055 357 63.00 
0.91 0 0.9539 357 66.36 
0.900 0.9487 356 65.96 

1.200 1.0954 358 76.26 

J.000 1.0000 358 69.61 

0.850 0.9220 359 64.22 

0.800 0.8944 357 62.22 

0.750 0.8660 357 60.25 

1100 1.0488 358 73.01 

1.000 1.0000 358 69.61 

1.000 1.0000 358 69.61 

1.100 1.0488 359 73.05 

1.100 1.0488 359 73.05 

0.980 0.9899 356 68.83 

0.950 0 .9747 356 67.77 

0.890 0.9434 358 65.67 
0.990 0.9950 359 69.30 
0.950 0.9747 359 67.89 

0.9490 0.9742 357.5 67.79 

TEST SUMMARY 

0 2: 9.141 % dry 

8.043 %wet 

C02: 11 .403 % dry 

10.033 %wet 

NO,: 43.013 ppm dry 

37.846 ppm wet 

27.928 lb/hr 

S02: 7.7810405 ppm dry 

7.029 lb/hr 

CO: 0.07 ppm dry 

0.06 ppm wet 

0.026 lb/hr 

H20 : 12.0 % 

MW: 28.73 lb/lb-mole 

Flow: 157,987 wacfm 

90.64 mdscfm 

5438.57 kdscfh 

SOx Titration Summary 

B1/2 Probe 

N BaCl2 0.0097561 

Total VOL (ml) 385 
Aliquot VOL (ml) 20 
Tit rant VOL (ml) 2.45 



PRE-TEST INFORMATION 
GENERAL 

Test: 6-RA-U1 
Date: 3/1/2016 
Start Time· 13:15 
Station: Desert View Power 
Unit: #1 
Test Condition: Full Load 
Performed By: OW 

PRE-TEST INFORMATION 
SAMPLE TRAIN 

Barom. Pressure: psi 
30.17 "Hg 

Meter No. 6-WCS 
Meter Yd 0 9940 

Meter Pressure: 2.0 iwg 
Pstack: 0.52 iwg 
Pstack: 30.21 "Hg 
Cp: 0.84 
Tref: 68 •f 
Stack Area: 3884 ft' 

METHOD 3A, SC, 7E DATA 

~ ffi 
Span 18.97 18.62 
Actual Span Value 10.63 10.5 
Pre Test Zero Direct 0.04 0.01 
Pre Test Span Direct 10 65 10 29 
Pre-test Zero 0 05 0.04 
Pre-test Span 10 57 10.22 

0-30 min 9 04 11 13 

Post-test Zero 0 05 0 03 
Post-test Span 10 55 10 22 
Post Test Zero Direct 0.04 0.01 
Post Test Span Direct 10 65 10.29 
Average 9.04 11 .13 

Corr. Results 9.09 11 .44 

DELTA 
RELATIVE ACCURACY TEST AUDIT 

DATA AND WORKSHEET 
Desert View Power UNIT 1 

METHOD 4 DATA 
lmpingers 

#/Mall. ~ filfil1 Diff. Point 
1/H20 819.5 709.5 110.0 5 
2/H20 679.5 673.2 6.3 4 

3/Empty 616.2 616.3 -0.1 3 
4/S.G. 994.7 985.3 9.4 2 
Rinse 50.0 -50.0 1 
Total 75.6 5 

Dry Gas Meter 4 
Time ~ Tm(inl Tm(oul) 3 
Start 408.700 99 98 2 

99 98 1 
Stop 435.680 5 

4 

Total 26.980 98.5 3 
Summary 2 

Sample Volume: 25.686 dscf 1 
H20Volume : 3.568 scf 5 

Moisture Content: 12.2 % 4 
3 
2 

NQ. co 1 
93.00 8.81 5 
47.5 4.72 4 
0.12 0.05 3 
47 63 4 75 2 
0 20 0 07 1 
47.16 4.78 5 

4 
44 30 0 16 3 

2 
017 0 09 1 
47 23 4.78 Average 
012 0.02 
47 64 4 78 
44.30 0.16 

44.57 0.08 
Cal Error <2% Bias <5%. Dnft <3% 

Calibrtion Error 0.1% -1 .1% 0.1% 0.3% 
Pre-Test Zero Bias 0.1% 0.1% 0.1% 0.3% 
Pre-Test Span Bias -0.4% -0.4% -0.5% 0.3% 
Post-Test Zero Bias 0.1% 0.1% 0.1% 0.8% 
Post-Test Span Bias -0.5% -0.4% -0.4% 0.0% 

Zero Drift 0.0% 0.0% 0.0% 0.2% 
Span Drift -0.1% 0.0% 0.1% 0.0% 

RELATIVE ACCURACY DATA 
Parameter Units Ref. Meth ~ Diff. Diff. % 
Flow kdscfh 5352.08 4684.77 667.32 12.5% 

0 2 % dry 9.09 9.1 -0.04 -0.5% 

C02 % dry 11.44 11.6 -0.16 -1.4% 

NO, ppm dry 44.57 46.4 -1.83 -4.1% 

NO, ppm@3%02 67.56 70.4 -2.84 -4.2% 

NO, lb/hr 28.48 26.0587 2.42 8.5% 

S02 ppm dry 8.22 9.25 -1 .04 -12.6% 

S02 ppm@3% 0 2 12.45 14 03 -1.57 -12.6% 

S02 lb/hr 7.305 7.229 0.076 1.0% 

co ppm dry 0.08 0.98 -0.90 

co ppm@3% 0 2 0.12 1.47 -1 .35 

co lb/hr 0.030 0.331 

D.2.2-7 

METHOD 2 DATA 
dP dP2 Temp Velocity 

{Lo..J:hQ} (in. H, 0 21 L.El. !fJill 
1.000 1.0000 359 69.68 
0.810 0.9000 360 62.75 
0.820 0.9055 360 63.13 
0.930 0.9644 359 67.19 
1.000 1.0000 360 69.72 
1.000 1.0000 356 69.55 
1.1 00 1.0488 355 72.90 
0.8 10 0.9000 356 62.59 
0.690 0.8307 355 57.74 
0.720 0.8485 355 58.98 
0.880 0.9381 356 65.24 
0.800 0.8944 355 62.17 

0.830 0.9110 355 63.32 
0.900 0.9487 356 65.98 
0.950 0.9747 355 67.75 
1.100 1.0488 357 72.99 

0.990 0.9950 358 69.29 
0.890 0.9434 359 65.73 
0.850 0.9220 360 64.28 
0.790 0.8888 355 61 .78 

1.1 00 1.0488 357 72.99 
1.000 1.0000 358 69.64 
1.100 1.0488 358 73.03 
t.200 1.0954 358 76.28 
1.000 1.0000 358 69.64 
1.100 1.0488 360 73.12 
0.800 0.8944 359 62.32 
0.830 0.9110 359 63.48 
0.910 0.9539 359 66.47 
0.900 0.9487 358 66.06 

0.9224 0.9604 357.5 66.86 
TEST SUMMARY 

0 2: 9.090 % dry 
7.982 %wet 

C02: 11.439 % dry 
10.044 % wet 

NO,: 44.570 ppm dry 
39.133 ppm wet 

28.479 lb/hr 

S02: 8.2167013 ppm dry 

7.305 lb/hr 

CO: 0.08 ppm dry 

0.07 ppm wet 

0.030 lb/hr 

H20 : 12.2 % 

MW: 28.71 lb/lb-mole 

Flow: 155,811 wacfm 

89.20 mdscfm 

5352.08 kdscfh 

SOx Titration Summary 

B1/2 Probe 
N BaCl2 0.0097561 

Total VOL (ml) 389 
Aliquot VOL (ml) 20 
Titrant VOL (ml) 2.62 



PRE-TEST INFORMATION 

GENERAL 
Test: 7-RA-U1 

Date: 3/1/2016 
Start T ime: 14:25 
Station: Desert View Power 
Unit: #1 
Test Condition: Full Load 
Performed Bv: DW 

PRE-TEST INFORMATION 
SAMPLE TRAIN 

Barom. Pressure: psi 
30.17 "Hg 

Meter No. 6-WCS 
Meter Y0 0.9940 

Meter Pressure: 2.0 iwg 
Pstack: 0.52 iwg 
Pstack: 30.21 "Hg 

Cp: 0.84 

Tref: 68 •F 

Stack Area: 38.84 ft' 

METHOD 3A, 6C, 7E DATA 

Qi ~ 
Span 18.97 18.62 
Actual Span Value 10.63 10.5 
Pre Test Zero Direct 0.04 0.01 
Pre Test Span Direct 1065 10.29 
Pre-test Zero 0.05 0.03 
Pre-test Span 10.55 10.22 

0-30 min 9.11 11.07 

Post-test Zero 004 0.01 
Post-test Span 10.67 10.29 

Post Test Zero Direct 0.05 0.03 

Post Test Span Direct 10.58 10.22 

Average 9.11 11 .07 

Corr. Results 9.12 11 .34 

DELTA 
RELATIVE ACCURACY TEST AUDIT 

DATA AND WORKSHEET 
Desert View Power UNIT 1 

METHOD4DATA 

lmpingers 

#/Mat!. End Start Diff. Point 

1/H20 806.9 695.4 111 .5 5 
2/H20 731.0 725.0 6.0 4 

3/Empty 632.6 631.4 1.2 3 
4/S.G. 958.9 950.9 8.0 2 
Rinse 50.0 -50.0 1 
Total 76.7 5 

Ory Gas Meter 4 
Time Vol. Tm(inl Tm(outl 3 
Start 442.550 99 99 2 

98 97 1 
Stop 469.250 5 

4 

Total 26.700 98.3 3 
Summary 2 

Sample Volume: 25.430 dscf 1 

H20 Volume : 3.620 scf 5 

Moisture Content: 12.5 % 4 
3 
2 

~ co 1 

93.00 8.81 5 
47.5 4.72 4 
0.12 0.02 3 
47 64 4.78 2 
0.17 0.09 1 
47.23 4.78 5 

4 
42.30 0.17 3 

2 
0.11 0.06 1 
47.69 4.77 Average 

0.20 0.09 
47.14 4.80 

42.30 0.17 

42.32 0.09 
Cal Error <2%, Bias <5%; Drift <3% 

Calibrtion Error 0.1% ·1.1% 0.1% 0.7% 

Pre-Test Zero Bias 0.1% 0.1 % 0.1% 0.8% 
Pre-Test Span Bias ·0.5% -0.4% · 0.4% 0.0% 
Post-Test Zero Bias ·0.1% -0.1% ·0.1% -0.3% 
Post-Test Span Bias 0.4% 0.3% 0.6% -0.3% 

Zero Drift ·0.1% -0.1% -0.1% -0.3% 

Span Drift 0.6% 0.3% 0.5% ·0.1% 
,, ·. t . ,, '!\ "'. SS p,..._i''S 

RELATIVE ACCURACY DATA 
Parameter Un its Ref. Meth CEMS Diff. Diff . % 
Flow kdscfh 5352.56 4734.23 618.33 11 .6% 

02 % dry 9.12 9.2 -0.06 -0.7% 

co, % dry 11.34 11.5 -0.18 ·1.6% 

NO, ppm dry 42.32 44.0 · 1.66 ·3.9% 

NO, ppm@3% 02 64.30 67.0 ·2.72 -4.2% 

NOx lb/hr 27.04 24.9520 2.09 7.7% 

so, ppm dry 7.51 8.34 ·0.83 -11.0% 

S02 ppm@3% 0 2 11.41 12.70 ·1 .29 · 11 .3% 

S02 lb/hr 6.677 6.577 0.100 1.5% 

co ppm dry 0.09 1.1 3 ·1 .04 

co ppm@3% 0 2 0.14 1.73 ·1.59 

co lb/hr 0.037 0.390 

D.2.2-8 

METHOD 2 DATA 

dP dP2 Temp Velocity 

(in. H10l (in. H,02) ru !fJ2fil 
1.000 1.0000 359 69.73 
0.830 0.9110 360 63.57 
0.820 0.9055 360 63.18 
0.930 0.9644 361 67.33 
1100 1.0488 360 73.18 
1.100 1.0488 359 73.1 4 
0.770 0.8775 358 6115 
0.760 0.8718 358 60.75 
0.750 0.8660 360 60.43 
0.720 0.8485 360 59.21 
1.000 1.0000 360 69.77 

0.830 0.9110 360 63.57 

0.800 0.8944 358 62.33 
0.830 0.9110 358 63.49 
0.900 0.9487 358 66.11 

1.200 1.0954 358 76.34 

1.000 1.0000 359 69.73 

0.900 0.9487 359 66.15 

0.830 0.9110 360 63.57 

0.850 0.9220 358 64.25 

1100 1.0488 360 73.18 
1.000 1.0000 360 69.77 
1.200 1.0954 359 76.39 
1. 100 1.0488 359 73.1 4 
1.000 1.0000 358 69.69 
11 00 1.0488 359 73.14 
0.850 0.9220 358 64.25 
0.830 0.9110 358 63.49 
0.900 0.9487 359 66.15 
1.000 1.0000 360 69.77 

0.9285 0.9636 359.1 67.20 
TEST SUMMARY 

02: 9.119 % dry 
7.983 %wet 

C02: 11.341 % dry 
9.928 %wet 

NOx: 42.320 ppm dry 

37.046 ppm wet 

27.043 lb/hr 

S02: 7.5098543 ppm dry 

6.677 lb/hr 

CO: 0.09 ppm dry 

0.08 ppm wet 

0.037 lb/hr 

H20: 12.5 % 

MW: 28.66 lb/lb-mole 

Flow: 156,601 wacfm 

89.21 mdscfm 

5352.56 kdscfh 

SOx Titration Summary 

B1/2 Probe 

N BaCl2 0.0097561 
Total VOL (ml) 425 
Aliquot VOL (ml) 20 
Tit rant VOL (ml) 2.17 



PRE-TEST INFORMATION 
GENERAL 

Test: 8-RA-U1 
Date: 3/1/2016 
Start Time: 15:09 
Station: Desert View Power 
Unit: #1 
Test Condition: Full Load 
Performed By: ow 

PRE-TEST INFORMATION 
SAMPLE TRAIN 

Barom. Pressure: psi 
30.17 "Hg 

Meter No. 6-WCS 
MeterY0 0 9940 
Meter Pressure: 2.0 iwg 
Pstack: 0.52 iwg 
Pstack: 30.21 "Hg 
Cp: 0 84 
Tref: 68 •F 

Stack Area: 38 84 ft' 
METHOD 3A, SC, 7E DATA 

~ ~ 
Span 18.97 18.62 
Actual Span Value 10.63 10.5 
Pre Test Zero Direct 0 04 0 01 
Pre Test Span Direct 10.67 10 29 
Pre-test Zero 0.05 0.03 
Pre-test Span 10.58 10.22 

0-30 min 8 97 11 .20 

Post-test Zero 0.04 0.03 
Post-test Span 10.55 10.23 
Post Test Zero Direct 0 04 0 01 
Post Test Span Direct 10 62 10.29 
Average 8.97 11 .20 

Corr. Results 9.02 11 .50 

DELTA 
RELATNEACCURACYTESTAUDIT 

DATA AND WORKSHEET 
Desert View Power UNIT 1 

METHOD 4 DATA 
lmplngers 

#/Matl. End Start Diff. Point 
1/H20 813.6 702.7 110.9 5 
2/H20 677.9 672.8 5.1 4 

3/Empty 616.2 615.2 1.0 3 
4/S.G. 1001 .8 994.7 7.1 2 
Rinse 50.0 -50.0 1 
Total 74.1 5 

Dry Gas Meter 4 
Time ~ Tm<inl Tm(outl 3 
Start 470.210 95 95 2 

96 95 1 
Stop 495.900 5 

4 

Total 25.690 95.3 3 
Summary 2 

Sample Volume: 24.601 dscf 1 
H20 Volume : 3.498 sci 5 
Moisture Content: 12.4 % 4 

3 
2 

@. Q.Q 1 
93.00 8.81 5 
47.5 4.72 4 
0.11 0.06 3 

47 69 4 77 2 
0.20 0 09 1 
47.14 4.80 5 

4 
43 18 0 16 3 

2 
0.17 0.09 1 

47.05 4.75 Average 
0 12 0.03 

47 64 4.78 
43.18 0.16 

43.54 0.08 
Cal Error <2%. Bias <5%, Dnft <3% 

Calibrtion Error 0.2% -1 .2% 0.2% 06% 
Pre-Test Zero Bias 0.1% 0.1% 0.1% 0.3% 
Pre-Test Span Bias -0.4% -0.3% -0.6% 0.3% 
Post-Test Zero Bias 0.0% 0.1% 0.1% 0.6% 
Post-Test Span Bias -0.4% -0.3% -0.6% -0.3% 

Zero Drift 0.0% 0.0% 0.0% 0.0% 
Span Drift -0.2% 0.0% -0.1% -0.5% 

., I ' 
RELATIVE ACCURACY DATA 

Parameter Units Ref. Meth ~ Diff. Diff. % 
Flow kdscfh 5384.49 4794.03 590.46 11 .0% 

0 2 % dry 9.02 9.1 -0.04 -0.5% 

C02 % dry 11 .50 11 .6 -0.12 -1.0% 

NO, ppm dry 43.54 45.0 -1 .45 -3.3% 

NO, ppm@3% 02 65.58 67.8 -2.24 -3.4% 

NO, lb/hr 27.99 25.8617 2.12 7.6% 

S02 ppm dry 8.59 9.62 -1.04 -12.1% 

S02 ppm@3% 0 2 12.93 14.50 -1 .56 -12.1% 

S02 lb/hr 7.679 7.697 -0.018 -0.2% 

co ppm dry 0.08 1.50 -1 .42 
co ppm@3% 0 2 0.12 2.26 -2.15 

co lb/hr 0.030 0.522 

D.2.2-9 

METHOD 2 DATA 
dP dP2 Temp Velocity 

illL.!::hQ1 ~ CT1 ®fil 
1.000 1.0000 358 69.66 
0.880 0.9381 357 65.31 
0.870 0.9327 359 65.02 
0.900 0.9487 358 6609 
1.100 1.0488 358 7306 
1.200 1.0954 357 76.27 
1.000 1.0000 358 69.66 
0.820 0.9055 358 63 08 
0.700 0.8367 357 58.25 
0.750 0.8660 358 60.33 
1.000 1.0000 357 69.62 
0.850 0.9220 359 64.27 

0.820 0.9055 359 63.12 
0.900 0.9487 360 66.17 
1.000 1.0000 360 69.75 
1.100 1.0488 360 73.15 

1.000 1.0000 36J 69.79 
0.870 0.9327 359 65.02 
0.830 0.9110 358 63.47 

0.800 0.8944 357 62.27 
I.J OO 1.0488 359 73.11 
I.J OO 1.0488 359 73.11 
0.980 0.9899 358 68.96 
I.J OO 1.0488 360 73.15 
1.000 1.0000 360 69.75 
0.980 0.9899 356 68.88 
0.870 0.9327 356 64.90 
0.850 0.9220 357 64.19 
0.910 0.9539 357 66.42 
1.000 1.0000 356 69.58 

0.9390 0.9690 358.2 67.51 
TEST SUMMARY 

0 2: 9.017 % dry 
7.895 %wet 

C02: 11 .501 % dry 
10.069 % wet 

NO,: 43.536 ppm dry 
38.117 ppm wet 

27.987 lb/hr 

S02: 8.5859828 ppm dry 

7.679 lb/hr 

CO: 0.08 ppm dry 

0.07 ppm wet 

0.030 lb/hr 

H20 : 12.4 % 

MW: 28.68 lb/lb-mole 

Flow: 157,337 wacfm 

89.74 mdscfm 

5384.49 kdscth 

SOx T itration Summary 

B1/2 Probe 
N BaCl2 0.0097561 
Total VOL (ml) 400 
Aliquot VOL (ml) 20 
Tltrant VOL (mt) 2.55 



PRE-TEST INFORMATION 
GENERAL 

Test: 9-RA-U1 
Date: 3/1/2016 
Start Time: 15 53 
Station: Desert View Power 
Unit: #1 
Test Condition: Full Load 
Performed Bv: ow 

PRE-TEST INFORMATION 
SAMPLE TRAIN 

Barom. Pressure: psi 
30.17 "Hg 

Meter No. 6-WCS 
Meter Y• 0 9940 

Meter Pressure: 2.0 iwg 
Pstack: 0.52 iwg 
Pstack: 30.21 "Hg 
Cp: 0 84 
Tref: 68 "F 
Stack Area: 38 84 ft' 

METHOD 3A, 6C, 7E DATA 

~ ~ 
Span 18.97 18.62 
Actual Span Value 10.63 10.5 
Pre Test Zero Direct 0.04 0 01 
Pre Test Span Direct 1062 10 29 
Pre-test Zero 0 04 003 
Pre-test Span 10 55 10 23 

0-30 min 9 10 11 02 

Post-test Zero 0 04 0 03 
Post-test Span 10 55 10.23 
Post Test Zero Direct 0 04 001 
Post Test Span Direct 10 62 10 28 
Average 9.10 11.02 

Corr. Results 9.16 11 .32 

DELTA 
RELATIVE ACCURACY TEST AUDIT 

DATA AND WORKSHEET 
Desert View Power UNIT 1 

METHOD 4 DATA 
lmplngers 

#/Mall_ ~ filfil! Di ff_ Point 
1/H20 819.5 698.9 120.6 5 
2/H20 728.0 721 .3 6.7 4 

3/Empty 634.4 631 .0 3.4 3 
4/S.G. 965.4 958.9 6.5 2 
Rinse 50.0 -50.0 1 
Total 87.2 5 

Dry Gas Meter 4 
Time Y'.2L Tm( in) Tm(outl 3 
Start 496.620 96 94 2 

97 95 1 
Stop 523.120 5 

4 
Total 26.500 95.5 3 

Summary 2 
Sample Volume: 25.365 dscf 1 
H20 Volume : 4.116 sci 5 
Moisture Content: 14.0 % 4 

3 
2 

!iQ. co 1 
93.00 8.81 5 
47.5 4.72 4 
0.12 0.03 3 

47.64 4 78 2 
0 17 0 09 1 

47 05 4.75 5 
4 

41 00 018 3 
2 

0.16 0.10 1 
47 34 4.79 Average 
0.10 0 05 
47 80 4 79 
41 .00 0.18 

41 .25 0.09 
Cal Error <2%, Bias <5%, Drift <3% 

Calibrtion Error -0.1% -1 .1% 0.1% 0.6% 
Pre-Test Zero Bias 0.0% 0.1% 0.1% 0.6% 
Pre-Test Span Bias -0.4% -0.3% -0.6% -0.3% 
Post-Test Zero Bias 0.0% 0.2% 0.1% 0.5% 
Post-Test Span Bias -0.4% -0.3% -0.5% 0.1% 

Zero Drift 0.0% 0.0% 0.0% 0.1% 
Span Drift 0.0% 0.0% 0.3% 0.4% 

' i Ao 

RELATIVE ACCURACY DATA 
Parameter Units Ref. Meth GEMS Di ff. Diff.% 
Flow kdscfh 4846.64 4793.87 52.77 1.1% 

02 % dry 9.16 9.2 -0.04 -0.4% 

C02 % dry 11 .32 11 .5 -0.14 -1.3% 

NO, ppm dry 41 .25 43.0 -1 .72 -4.2% 

NO, ppm@3% 0 2 62.90 65.6 -2.70 -4.3% 

NO, lb/hr 23.87 24.66 -0.79 -3.3% 

S02 ppm dry 7.97 8.66 -0.69 -8.7% 

S02 ppm@3% 0 2 12.15 13.21 -1 .06 -8.7% 

S02 lb/hr 6.415 6.922 -0.507 -7 .9% 

co ppm dry 0.09 1.60 -1.51 
co ppm@3% 0 2 0.14 2.45 -2.31 

co lb/hr 0.032 0.559 

D.2.2-10 

METHOD 2 DATA 

dP dP2 Temp Velocity 
(in. H10l ~ ru .(fQfil 

0.950 0.9747 358 68.1 4 
0.820 0.9055 358 63.31 
0.830 0.9110 359 63.73 
0.930 0.9644 360 67.51 
l.000 1.0000 360 70.00 
l.200 1.0954 359 76.64 
1.100 1.0488 358 73_33 
0.800 0.8944 359 62.57 
0.680 0.8246 357 57.62 
0.720 0.8485 357 59.29 
0.900 0.9487 359 66.37 

0.880 0.9381 358 65.59 
0.800 0.8944 357 62.50 
0.880 0.9381 357 65.55 
0.930 0.9644 356 67.34 
1.100 1.0488 357 73.28 
1.100 1.0488 357 73.28 

0.990 0.9950 358 69.56 
0.830 0.9110 356 63.62 
0.780 0.8832 355 61.63 

l. 100 1.0488 54.99 
l.000 1.0000 52.43 
1. 100 1.0488 54.99 
I.I 00 1.0488 54.99 
l.000 1.0000 52.43 
1.000 1.0000 52.43 
0.850 0.9220 48.34 
0.800 0.8944 46.89 
0.940 0.9695 50.83 
1. 100 1.0488 54.99 

0.9357 0.9673 357.8 61.81 
TEST SUMMARY 

0 2: 9.163 % dry 
7.883 % wet 

C02: 11 .315 % dry 
9.735 % wet 

NO,: 41 .247 ppm dry 

35.488 ppm wet 

23.867 lb/hr 

S02: 7.9687276 ppm dry 

6.415 lb/hr 

CO: 0.09 ppm dry 

0.08 ppm wet 

0.032 lb/hr 

H20: 14.0 % 

MW: 28.48 lb/lb-mole 

Flow: 144,033 wacfm 

80.78 mdscfm 

4846.64 kdscfh 

SOx Titration Summary 

B1 /2 Probe 

N BaCl2 0.0097561 
Total VOL (ml) 498 
Aliquot VOL (ml) 20 
Titrant VOL (ml) 1.96 



MOBILE EMISSION LABORATORY 
CONTINUOUS GASEOUS MEASUREMENTS SUMMARY 

Client: 
Unit 

Desert View Power 
1 

Location: Mecca 

Analyzer Range 
S an Value: 

As Found 
Linearit 
3/1/2016 

1pm-cem-U1 
Analyzer Range: 
Span Value· 

.•.•.;. 
:-:::: :::;:> 
Pre test Direct Zero 
Pre test Direct Span 
System Zero 
System Span 

Average 

System Zero 
System Span 
Post test Direct Zero 
Post test Direct Span 

Corrected Cone 

System Bias Check 
Zero Pre-test 

Zero Post-test 
Span Pre-test 
S an Post-test 

3/1/2016 
2-CEM·U1 
Analyzer Range: 
Span Value: 
::::: ::=:··:::H(;·:·:·. => 
Pre test Direct Zero 

Pre test Direct Span 
System Zero 
System Span 

Raw concentration 

System Zero 
System Span 
Post test Direct Zero 
Post test Direct Span 

Corrected Cone. 

System Bias Check 
Zero Pre-test 
Zero Post-test 

Raw concentration 

System Zero 
System Span 
Post test Direct Zero 
Post test Direct Span 

Corrected Cone. 

System Bias Check 
Zero Pre-test 
Zero Post-test 
Span Pre-test 
Span Post-test 

02% C02% 
20 20 

10.63 10.50 

02% C02% 
10.695 10.421 
0.3% -0.4% 
02% C02% 

20 20 
10.63 10.50 

:·· . ~ : ~ : ~ ; : : ~ : ~ : ~ 
O.Q7 002 
10 70 10.42 
006 0.03 
10.72 10.38 

917 11 22 

0 06 003 
10.67 10.31 

004 001 
10 72 10 37 

9.11 11.39 

0.30% 0.15% 
0.30% 0.17% 
0.45% -0.58% 
0.20% -0.93% 

02% C02% 

20 20 
10.63 

004 
10.72 
0.06 
10.67 

9 12 

005 
10.57 
004 
10 65 

9.12 

0.30% 
0.26% 
0.20% 

10.50 

0.01 
10.37 
0.03 
1031 

11 t3 

0.04 
10 22 
0.01 
10 29 

11.39 

0.17% 
0.18% 
-0.93% 
-1.39% 

::.<:> 
0.01 

10.65 10.29 
0.05 0.04 
10 57 10.22 

904 

0.04 
10 55 
0 04 
1062 

9.09 

0.26% 
0.21% 
-0.29% 
-0.42% 

11.14 

003 
10 23 
001 
10 29 

11.44 

0.18% 
0.15% 
-1 .39% 
·1 .35% 

Condition: 
Load: 

<5% 
<5% 
<5% 

PASS 
PASS 
PASS 

0.2.2-11 



Appendix D.2.3 Unit 1 Hydrocarbon Calculations 

R1413543 D-9 
I :v, !v\u, ''''-'.'>L Delta~ 
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SCAQMD 25.3 SOURCE TEST 

DATA AND WORKSHEET 

Client ........................ .. .................. )esert View Powe 
Loaction ................... .... ................. Mecca 
Unit ................... ........................... 1 

Test Number ............................ .. ... 1A-HC-U1 

Reference Temperature, F ............ 68 

Test Date ........ ....... ..... .................. 3/1 /2016 
Sample Time (Min) .. ........... ......... .. -60 
Barometric Pressure (in Hg) ......... 30.17 
Start/Stop Time ............................. 910/1000 
Stack 02 (%) ................................ 9.11 
Stack C02 (%) .................... .......... 11.39 

Stack H20 (%) ........................ 13.4% 
Stack Flow Rate (wacfm) .............. 159,546 

Stack Flow Rate (dscfm) ............... 90,876 
Laboraotory Results 
Vial-Organic Carbon as Methane .. 0.53 
SC-TGNMO ppm .......................... 1.62 

TGNMO EPA Correction Factor ... 1.086 
TGNMO ppm ........ ........................ 2.3 
TGNMO ppm @ 3% 02 ................ 3.54 
TGNMO lb/hr ................................ 0.53 

D.2.3-2 

Parameter ............ >90% 
Fuel ..................... . Biomass/coke 

Data By ................ ow 
1 B-HC-U1 Average 

68 

3/1/2016 
-60 -60 

30.17 30.17 
910/1000 

9.11 9.1 
11.39 11.4 

13.4% 13.4% 
159,546 159,546 

90,876 90,876 

1.08 0.81 
1.51 1.57 

1.086 
2.8 2.57 

4.27 3.91 
0.64 0.58 



Appendix D.3 Unit 2 Calculations 
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Appendix D.3.1 Unit 2 Particulate Calculations 

R141 3543 D-11 



D.3.1-2 
EPA METHOD 5 SOURCE TEST 

DATA AND WORKSHEET 

Client Desert View Power Parameter Full Load 

Loaction Mecca Fuel Biomass 
Unit 2 Data By ow 
Test Number 1-PM-U2 2-PM-U2 3-PM-U2 Average 
Reference Temperature, F 68 68 68 
Test Date 3/2/2016 3/2/2016 3/2/2016 
Sample Train 5-WCS 5-WCS 5-WCS 
Pitot Factor 0.840 0.840 0.840 
Meter Calibration Factor 0.997 0.997 0.997 
Stack Area (sq ft) 38.84 38.84 38.84 
Sample Time (Min) 120 120 120 120 
Barometric Pressure (in Hg) 30.06 30.06 30.06 30.06 
Nozzle Diam (in) 0.243 0.246 0.243 0.244 
Start/Stop Time 835/1045 1103/1323 1336/1546 
Stack Pressure (iwg) 0.50 0.50 0.50 0.50 
Delta P (iwg) 0.887 0.8902 0.8881 0.8886 
Meter Pressure (iwg) 1.621 1.864 1.854 1.779 
Stack Temperature (F) 342.1 344.9 352.2 346.4 
Meter Temperature (F) 86.4 99.2 99.4 95.0 
Meter Volume (acf) 86.865 92.220 93.890 90.992 
Liquid Volume (ml) 278.3 255.2 253.9 262.5 
Stack 02 (%) 8.37 8.49 8.53 8.5 
Stack C02 (%) 12.13 12.06 12.00 12.1 
Standard Sample Volume (SCF 84.402 87.606 89.169 87.059 
Moisture Fraction 0.135 0.121 0.118 0.125 
Molecular Weight (wet) 28.62 28.79 28.81 28.74 
Stack Gas Velocity (ft/sec) 65.18 65.21 65.40 65.26 
Stack Flow Rate (wacfm) 151 ,892 151 ,964 152,407 152,088 
Stack Flow Rate (dscfm) 87,013 88, 131 87,840 87,661 
lsokinetic Ratio {%} 97.45 97.44 101 .98 98.96 
Analysis 
Filter mg 0.00 0.40 0.00 0.13 
Probe/Nozzle mg 1.00 1.50 0.80 1.10 

Particulate Catch, mg 1.00 1.90 0.80 1.23 
Particulate Emissions 
Grain Loading gr/dscf 0.00018 0.00033 0.00014 0.00022 
Grain Loading @ 12% C02 0.00018 0.00033 0.00014 0.00022 

Part emission lb/hr 0.136 0.253 0.104 0.164 



Appendix 0.3.2 Unit 2 RATA and Gaseous Calculations 
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PRE-TEST INFORMATION 
GENERAL 

Test: 1·RA·U2 
Date: 3/2/2016 
Start Time: 8:35 
Station: Desert View Power 
Unit: Unit 2 
Test Condition: Full Load 
Performed By: DW 

PRE-TEST INFORMATION 
SAMPLE TRAIN 

Barom. Pressure: psi 
30.06 "Hg 

Meter No. 6-WCS 
Meter Y0 0 9940 
Meter Pressure: 1.0 iwg 
Pstack: 0 50 iwg 
Pstack: 30.04 "Hg 
Cp: 0 84 
Tref: 68 OF 

Stack Area: 38.84 tt' 

DELTA 
RELATIVE ACCURACY TEST AUDIT 

DATA AND WORKSHEET 
Desert View Power UNIT 2 

METHOD 4 DATA 
lmpingers 

#/Mall. End filfil! .Qill.. Point 
1/H20 860.6 708.2 152.4 5 
2/H20 674.4 671.4 3.0 4 

3/Empty 620.8 619.9 0.9 3 
4/S.G. 954.7 945.8 8.9 2 
Rinse 50.0 ·50.0 1 
Total 115.2 5 

Dry Gas Meter 4 
~ Vol. Tmlinl I!Jl!Q.u.ll 3 
Start 525.130 80 79 2 

84 82 1 
Stop 560.620 85 82 5 

88 86 4 
Total 35.490 83.3 3 

Summary 2 
Sample Volume: 34.525 dscf 1 
H20Volume : 5.437 sci 5 
Moisture Content: 13.6 % 4 

3 
METHOD 3A, 6C, 7E DATA 2 

~ ffi NQ. co 1 
Analyzer Span 18.97 18.62 93.00 8.81 5 
Actual Span Value 10.63 10.5 47.5 4.72 4 
Pre Test Zero Direct 0.06 0.02 0 11 0.01 3 
Pre Test Span Direct 10 72 10.44 47.51 4.74 2 
Pre-test Zero 0 06 0.03 0 52 0.04 1 
Pre-test Span 10 65 10 41 47 60 4 75 5 

4 
0-60 min 8.35 12.05 40.69 0.16 3 

2 
Post-test Zero 0 05 0.03 0 25 0.09 1 
Post-test Span 10 60 10 33 47 15 4 79 Average 
Post Test Zero Direct 0 04 0 01 0 16 0 04 
Post Test Span Direct 1069 10 36 47 52 4 80 
Average 8.35 12.05 40.69 0.16 

Corr. Results 8.34 12.21 40.74 0.09 
Cal Error <2%, Boas <5%. Drott <3% 

Calibration Error 0.5% ·0.3% 0.0% 0.2% 
Pre-Test Zero Bias 0.0% 0.0% 0.4% 0.3% 
Pre-Test Span Bias · 0.4% -0.2% 0.1% 0.1% 
Post-Test Zero Bias 0.1% 0.1% 0.1% 0.6% 
Post-Test Span Bias -0 .5% ·0.1% -0.4% ·0.1% 

Zero Drift 0.0% 0.0% ·0.3% 0.6% 
Span Drift ·0.3% -0.4% ·0.5% 0.5% 

I "' 
RELATIVE ACCURACY DATA 

Parameter Units Ref. Meth CEMS Di ff. Diff. % 
Flow kdscfh 5201.65 4873.90 327.75 6.3% 
o, % dry 8.34 8.2 0.10 1.2% 

co, % dry 12.21 12.4 ·0.18 ·1.5% 

NO, ppm dry 40.74 43.2 ·2.51 ·6.2% 

NO, ppm@3% 0 2 58.07 61 .0 ·2.95 -5.1% 

NO, lb/hr 25.30 25.19 0.11 0.4% 
so, ppm dry 9.32 8.94 0.38 4.1% 
so, ppm@3% 0 2 13.29 12.65 0.64 4.8% 

so, lb/hr 8.05 7.246 0.809 10.0% 
co ppm dry 0.09 0.56 ·0.47 
co ppm@3% 0 2 0.13 0.83 ·0.70 

co lb/hr 0.034 0.209 

D.3.2-2 

METHOD 2 DATA 
dP dP2 Temp Velocity 

!iD..J::!&l (in H20 2l LE1 ilQfil 
0.730 0.8544 339 59.06 
0.720 0.8485 340 58.69 
0.750 0.8660 340 59.90 
0.780 0.8832 340 61.08 
0.920 0.9592 339 66.30 
0.980 0.9899 339 68.43 
0.990 0.9950 340 68.82 
0.950 0.9747 340 67.41 
0.710 0.8426 339 58.24 
0.700 0.8367 338 57.79 
0.750 0.8660 339 59.86 
0.700 0.8367 340 57.87 

0.710 0.8426 340 58.28 
0.770 0.8775 341 60.73 
0.800 0.8944 340 61.86 

0.900 0.9487 339 65.57 
0.860 0.9274 340 64.14 
0.830 0.91 10 340 63.01 
0.780 0.8832 339 61.05 

0.750 0.8660 338 59.82 
1.000 1.0000 340 69.16 
1.100 1.0488 340 72.54 
1.100 1 0488 340 72.54 
I 200 1.0954 339 75.72 
1.100 1.0488 339 72.49 
0.980 0.9899 339 68.43 
0.990 0.9950 340 68.82 
1.000 1.0000 341 69.21 
1.000 1.0000 34 1 69.21 
1.1 00 1.0488 340 72.54 

0.8823 0.9393 339.6 64.95 
TEST SUMMARY 

o,: 8.342 % dry 

co,: 12.208 %dry 

NO,: 40.740 ppm dry 

25.300 lb/hr 

so,: 9.3226218 ppm dry 

S02: 8.055 lb/hr 

CO: 0.09 ppm dry 

0.034 lb/hr 

H20 : 13.6 % 

MW: 28.62 lb/lb-mole 

Flow: 151 ,365 wacfm 

86.69 mdscfm 

5201.65 kdscfh 

SOx Titration Summary 

B1/2 
N BaCl2 0.0098425 

Total VOL (ml) 444 
Aliquot VOL {ml) 20 
T1trant VOL (ml) 3.47 



PRE-TEST INFORMATION 
GENERAL 

DELTA 
RELATIVE ACCURACY TEST AUDIT 

DAT A AND WORKSHEET 
Desert View Power UNIT 2 

METHOD 4 DATA 
lmpingers dP 

Test: 2·RA-U2 #/Mall. .Elli! Start Di ff. Point !fil....!:hQ.l 
Date: 3/2/2016 1/H20 844.8 689.3 155.5 5 0.730 
Start Time: 9:50 2/H20 746.4 743.0 3.4 4 0.740 
Station: Desert View Power 3/Empty 634.4 634.6 -0.2 3 0.830 
Unit: Unit 2 4/S.G. 971 .0 965.4 5.6 2 0.980 
Test Condition: Full Load Rinse 50.0 ·50.0 1 0.960 
Performed By: ow Total 114.3 5 1. 100 

PRE-TEST INFORMATION Dry Gas Meter 4 1.000 
SAMPLE TRAIN Time Vol. Tm(inl ~ 3 0.920 

Barom. Pressure: psi Start 561.240 88 86 2 0.700 
30.06 "Hg 90 89 1 0.750 

Meter No. 6-WCS Stop 597.340 91 89 5 0.720 
Meter Yd 0 9940 93 90 4 0.720 
Meter Pressure: 1.0 iwg Total 36.100 89.5 3 0.750 
Pstack: 0.50 iwg Summary 2 1.000 
Pstack: 30.09 "Hg Sample Volume: 34.719 dscf 1 1.1 00 
Cp: 0 84 H20Volume : 5.395 set 5 0.850 
Tref: 68 ' F Moisture Content: 13.4 % 4 0.910 
Stack Area: 38 84 ft' 3 0.820 

METHOD 3A, GC, 7E DATA 2 0.760 

Qi ffi tlQ. co 1 0.730 
Analyzer Span 18 97 18.62 93.00 8.81 5 1.100 
Actual Span Value 10 63 10.5 47.5 4.72 4 1.000 
Pre Test Zero Direct 0 04 001 0 16 0 04 3 0.950 
Pre Test Span Direct 1069 10 36 47 52 4 80 2 1.000 
Pre-test Zero 0 05 0 03 0 25 009 1 1. 100 
Pre-test Span 10 60 10 33 47 15 4 79 5 1.000 

4 1. 100 
0-60 min 8 41 11 86 40 81 0 17 3 1.200 

2 1.200 
Post-test Zero 0.05 0.03 0.20 0.09 1 1.100 
Post-test Span 10 60 10 31 47 41 4.81 Average 0.9207 
Post Test Zero Direct 0.04 0.01 0.14 0 06 
Post Test Span Direct 10 64 10 35 47 58 4 79 02: 
Average 8.41 11 .86 40.81 0.17 

Corr. Results 8.43 12.07 40.97 0.08 C02: 
Cal Error <2%. Bias <5%, Drift <3% 

Calibrtion Error 0.3% -0.8% 0.0% 0.9% NO,: 
Pre-Test Zero Bias 0.1% 0.1% 0.1% 0.6% 
Pre-Test Span Bias -0.5% -0.1% -0.4% -0.1% 
Post-Test Zero Bias 0.1% 0.1% 0.1% 0.4% 
Post-Test Span Bias -0.2% -0.2% -0.2% 0.1% 

Zero Drift 0.0% 0.0% 0.0% 0.0% S02: 
Span Drift 0.0% -0.1% 0.3% 0.2% 

1-'J1S ~ 

RELATIVE ACCURACY DATA 
Parameter Units ~ GEMS Oiff. Diff. % 
Flow kdscfh 5311 .68 4942.75 368.93 6.9% 

0 2 % dry 8.43 8.3 0.09 1.1% CO: 

C02 % dry 12.07 12.3 -0.20 -1 .6% 

NO, ppm dry 40.97 43.4 -2.42 -5.9% 

NO, ppm@3% 0 2 58.80 61 .7 -2.88 ~.9% 

H20: 

NO, lb/hr 25.98 25.6 0.35 1.3% MW: 

S02 ppm dry 10.38 10.21 0.17 1.7% Flow: 

S02 ppm@3%02 14.90 14.47 0.43 2.9% 

D.3.2-3 

METHOD 2 DATA 
dP2 Temp Velocity 

(in. H202l ro ~ 
0.8544 344 59.18 
0.8602 345 59.63 
0.9110 346 63.19 
0.9899 346 68.66 
0.9798 345 67.91 
1.0488 346 72.74 
1.0000 346 69.36 
0.9592 346 66.52 
0.8367 345 57 .99 
0.8660 345 60.03 
0.8485 345 58.81 
0.8485 345 58.81 

0.8660 346 60.06 
1.0000 346 69.36 
1.0488 346 72.74 
0.9220 344 63.86 

0.9539 345 66.12 
0.9055 345 62.77 
0.8718 346 60.46 
0.8544 346 59.26 

1.0488 343 72.61 
1.0000 344 69.27 
0.9747 345 67.56 
1.0000 346 69.36 
1.0488 345 72.70 
1.0000 339 69.05 
1.0488 340 72.47 
1.0954 341 75.74 
1.0954 341 75.74 
1.0488 340 72.47 
0.9595 344.4 66.48 

TEST SUMMARY 
8.427 % dry 

12.074 %dry 

40.972 ppm dry 

25.982 lb/hr 

10.37902 ppm dry 

9.157 lb/hr 

0.08 ppm dry 

0.030 lb/hr 

13.4 % 

28.62 lb/lb-mole 

154,928 wacfm 

88.53 mdscfm 

5311 .68 kdscfh 

SOx Titration Summary 

S02 lb/hr 9.157 8.389 0.768 8.4% B1 /2 

co ppm dry 0.08 0.44 -0.36 N BaCl2 0.0098425 

co ppm@3% 0 2 0.11 0.62 -0.50 Total VOL (ml) 470 
AHquot VOL (ml) 20 
n trant VOL (ml) 3.67 

co lb/hr 0.030 0.155 



PRE-TEST INFORMATION 

GENERAL 

Test: 3-RA-U2 

Date: 3/2/2016 
Start Time: 11:03 
Station Desert View Power 
Unit: Unit 2 
Test Condition· Full Load 
Performed Bv: ow 

PRE-TEST INFORMATION 
SAMPLE TRAIN 

Barom. Pressure: psi 
30 06 "Hg 

Meter No. 6-WCS 
Meter Y0 0.9940 

Meter Pressure: 1.0 iwg 
Pstack: 0.50 iwg 
Pstack: 30.09 "Hg 
Cp: 0.84 

Tref: 68 OF 

Stack Area: 38.84 tt' 
METHOD 3A, GC, 7E DATA 

lli ffi 
Span 18.97 18.62 
Actual Span Value 10.63 10.5 
Pre Test Zero Direct 0.04 0.01 
Pre Test Span Direct 10.64 10.35 
Pre-test Zero 0.05 0.03 
Pre-test Span 10.60 10.31 

0-60 min 8.39 11 .90 

Post-test Zero 0 05 0.04 
Post-test Span 10.58 10.29 
Post Test Zero Direct 0 04 0 01 

Post Test Span Direct 10 62 10 31 
Average 8.39 11 .90 

Corr. Results 842 12.14 

DELTA 
RELATIVE ACCURACY TEST AUDIT 

DATA AND WORKSHEET 
Desert View Power UNIT 2 

METHOD 4 DATA 

Impinge rs 
#/Mat I. End Start Diff. Point 

1/H20 840.3 704.9 135.4 5 
2/H20 692.6 689.1 3.5 4 

3/Empty 619.0 618.6 0.4 3 
4/S.G. 963.5 954.7 8.8 2 
Rinse 50.0 -50.0 1 
Total 98.1 5 

Dry Gas Meter 4 
Time Vol. Tm(in) Tm( out) 3 
Start 597.760 93 90 2 

94 91 1 
Stop 634.330 94 91 5 

96 94 4 

Total 36.570 92.9 3 
Summary 2 

Sample Volume: 34.957 dscf 1 
H20 Volume : 4.630 scf 5 

Moisture Content: 11.7 % 4 
3 
2 

NQ. co 1 
93 .00 8.81 5 
47.5 4 .72 4 
0.14 0.06 3 

47.58 4.79 2 
0.20 0.09 1 

47.41 4 81 5 
4 

42.01 0.17 3 
2 

0 18 0.09 1 
47.38 4.83 Average 

0 12 0 07 

47 56 4 83 
42.01 0.17 

42.08 0.08 
Cal Error <2%. Bias <5%; Drift <3% 

Calibrtion Error 0.1% -0.8% 0.1% 0.8% 

Pre-Test Zero Bias 0.1% 0.1% 0.1% 0.4% 
Pre-Test Span Bias -0.2% -0.2% -0.2% 0.1% 
Post-Test Zero Bias 0.1% 0.1% 0.1% 0.3% 
Post-Test Span Bias -0.3% -0.1% -0.2% 0.0% 

Zero Drift 0.0% 0.0% 0.0% 0.0% 
Span Drift -0.1% -0.1% 0.0% 0.3% 

) I ... F1 S..> I\ < f /\;:,':, 

RELATIVE ACCURACY DATA 
Parameter Units Ref. Meth CEMS Diff. Diff.% 
Flow kdscfh 5285.68 4762.84 522.84 9.9% 

0 2 % dry 8.42 8.3 0. 14 1.7% 

co, % dry 12.14 12.3 -0.21 -1.7% 

NO, ppm dry 42.08 45.0 -2.96 -7.0% 

NO, ppm@3% 02 60.35 63 .6 -3.20 -5.3% 

NO, lb/hr 26.56 25.6531 0.90 3.4% 

so, ppm dry 10.31 10.79 -0.48 -4.6% 

so, ppm@3%02 14.79 15.32 -0.53 -3.6% 

so, lb/hr 9.054 8.556 0.498 5.5% 

co ppm dry 0.08 0.55 -0.47 

co ppm@3% 0 2 0.11 0 .66 -0.55 

co lb/hr 0.030 0. 163 -0.13 

D.3.2-4 

METHOD 2 DATA 

dP dP2 Temp Velocity 
(in. H20) (in H20 2) CEl .(fQfil 

0.620 0.7874 344 54.33 
0.670 0.8185 345 56.51 
0.750 0.8660 346 59.83 
0.980 0.9899 346 68.39 
0.920 0.9592 344 66.18 
1.100 1.0488 344 72.37 
1.000 1.0000 345 69.04 
0.900 0.9487 345 65.50 
0.620 0.7874 346 54.40 
0.630 0.7937 345 54.80 
0.760 0.8718 344 60.15 

0.750 0.8660 344 59.76 

0.770 0.8775 345 60.59 
0.730 0.8544 345 58.99 
0.720 0.8485 344 58.55 

0.850 0.9220 345 63.65 

0.950 0.9747 346 67.34 

0.820 0.9055 346 62.56 
0.800 0.8944 344 61 .72 

0.750 0.8660 344 59.76 

1.200 1.0954 344 75.59 
1.200 1.0954 345 75.63 
1.100 1.0488 345 72.41 
1.200 1.0954 346 75.68 
1.000 1.0000 346 69.09 
0.990 0.9950 345 68.70 
0.980 0.9899 345 68 .35 
1.000 1.0000 345 69 04 
1.000 1.0000 346 69 09 
0.990 0.9950 346 68.74 

0.8833 0.9399 345.0 64.89 
TEST SUMMARY 

o,: 8.419 % dry 

co,: 12.141 % dry 

NO,: 42.084 ppm dry 

26.557 lb/hr 

so,: 10.312141 ppm dry 

9 054 lb/hr 

CO: 0.08 ppm dry 

0.030 lb/hr 

H20 : 11.7 % 

MW: 28.84 lb/lb-mole 

Flow: 151 ,223 wacfm 

88.09 mdscfm 

5285.68 kdscfh 

SOx Titration Summary 

B1/2 
N BaCl2 0.0098425 

Total VOL (ml) 425 
Aliquot VOL (ml) 20 
Titrant VOL (ml) 4.06 



PRE-TEST INFORMATION 
GENERAL 

Test: 4-RA-U2 
Date: 3/212016 
Start Time: 12:17 
Station: Desert View Power 
Unit: Unit 2 
Test Condition: Full Load 
Performed Bv: ow 

PRE-TEST INFORMATION 
SAMPLE TRAIN 

Barom. Pressure: psi 
30.06 "Hg 

Meter No. 6-WCS 
Meter Yd 0.9940 
Meter Pressure: 2.5 iwg 
Pstack: 0.50 iwg 
Pstack: 30.09 "Hg 
Cp: 0.84 
Tref: 68 OF 

Stack Area: 38 84 tr' 
METHOD 3A, GC, 7E DATA 

Qi gQi 

Span 18.97 18.62 
Actual Span Value 10.63 10.5 
Pre Test Zero Direct 0 04 0 01 
Pre Test Span Direct 10 62 10 31 
Pre-test Zero 0 05 0 04 
Pre-test Span 10 58 10 29 

0-30 min 8.45 11 .80 

Post-test Zero 0 04 0 03 
Post-test Span 10.57 10 26 
Post Test Zero Direct 0 04 0 01 
Post Test Span Direct 1062 10 28 
Average 8.45 11 .80 

Corr. Results 8.49 12.06 

DELTA 
RELATIVE ACCURACY TEST AUDIT 

DAT A AND WORKSHEET 
Desert View Power UNIT 2 

METHOD 4 DATA 
lmplngers 

#/Mall. ~ filfil! Diff. Point 
1/H20 800.3 694.5 105.8 5 
2/H20 733.7 729.0 4.7 4 

3/Empty 634.8 634.4 0.4 3 
4/S.G. 976.1 971 .0 5.1 2 
Rinse 50.0 -50.0 1 
Total 66.0 5 

Ory Gas Meter 4 
Time ~ Tmlinl Tm(outl 3 
Start 634.900 96 93 2 

97 94 1 
Stop 660.100 5 

4 

Total 25.200 95.0 3 
Summary 2 

Sample Volume: 24.084 dscf 1 
H20 Volume : 3.115 sci 5 

Moisture Content: 11.5 % 4 
3 
2 

!ill. co 1 

93.00 8.81 5 
47.5 4.72 4 
0 12 0 07 3 

47 56 4 83 2 
018 0 09 1 

47 36 4 83 5 
4 

42.07 0.17 3 
2 

0 19 0 11 1 
47 12 4 86 Average 
0 13 0 07 

47 76 4 81 
42.07 0.17 

42.28 0.07 
Cal Error <2% Bias <5%; Dnft <3% 

Calibrtion Error 0.0% -1 .0% 0.1% 1.2% 
Pre-Test Zero Bias 0.1% 0.1% 0.1% 0.3% 
Pre-Test Span Bias -0.3% -0.1% -0.2% 0.0% 
Post-Test Zero Bias 0.0% 0.1% 0.1% 0.5% 
Post-Test Span Bias -0.3% -0.1% -0.7% 0.5% 

Zero Drift 0.0% 0.0% 0.0% 0.2% 
Span Drift 0.0% -0.2% -0.3% 0.3% . 

RELATIVE ACCURACY DATA 
Parameter Units Ref. Meth ~ Diff. Diff.% 
Flow kdscfh 5322.27 4610.47 511 .81 9.6% 

0 2 % dry 8.49 8.4 0.13 1.6% 

C02 % dry 12.06 12.2 ·0.17 ·1.4% 

NO, ppm dry 42.28 45.0 -2.71 -6.4% 

NO, ppm@3% 0 2 60.96 64.1 -3.15 -5.2% 

NO, lb/hr 26.86 25.8560 1.01 3.7% 

S02 ppm dry 9.73 9.45 0.28 2.9% 

S02 ppm@3% 0 2 14.03 13 44 0.59 4.2% 

S02 lb/hr 8.603 7 559 1.044 12.1% 
co ppm dry 0.07 0.63 -0.57 

co ppm@3% 0 2 0.10 0.90 -0.80 

co lb/hr 0.027 0.222 

D.3.2-5 

METHOD 2 DATA 
dP dP2 Temp Velocity 

!i!:h..!:hQ1 ~ ru .{!Qfil 

0.650 0.8062 345 55.64 
0.730 0.8544 346 59.01 
0.780 0.8832 346 60.99 
0.900 0.9487 346 65.52 
0.800 0.8944 345 61 .73 
1.100 1.0488 344 72.34 
1.000 1.0000 345 69.02 
0.940 0.9695 346 66.96 
0.700 0.8367 345 57.74 
0.630 0.7937 345 54.78 
0.750 0.8660 345 59.77 
0.720 0.8485 345 58.56 
0.760 0.8718 346 60.21 
0.740 0.8602 346 59.41 
0.720 0.8485 345 58.56 
0.850 0.9220 344 63.59 

0.950 0.9747 345 67.27 

0.820 0.9055 345 62.50 
0.800 0.8944 346 61.77 
0.750 0.8660 344 59.73 

1.200 1.0954 344 75.56 
1.100 1.0488 344 72.34 
1.200 1.0954 345 75.61 
1.200 1.0954 346 75.65 
1.000 1.0000 346 69.06 
1.000 1.0000 344 66.97 
1.100 1.0488 344 72.34 
l.000 1.0000 345 69.02 
l. 100 1.0488 346 72.43 
l.000 1.0000 346 69.06 

0.8915 0.9442 345.1 65.17 
TEST SUMMARY 

02: 8.486 % dry 

C02: 12.064 % dry 

NO,: 42.277 ppm dry 

26.863 lb/hr 

S02: 9.7313315 ppm dry 

8.603 lb/hr 

CO: 0.07 ppm dry 

0.027 lb/hr 

H20 : 11 .5 % 

MW: 28.86 lb/lb-mole 

Flow: 151,877 wacfm 

88.70 mdscfm 

5322.27 kdscfh 

SOx Titration Summary 

B1 /2 
N BaCl2 0.0098425 

Total VOL (ml) 405 
Aliquot VOL (ml} 20 
Titrant VOL (ml) 2.77 



PRE-TEST INFORMATION 

GENERAL 

Test: 5-RA-U2 

Date: 3/2/2016 
Start Time: 13:00 
Station: Desert View Power 
Unit: Unit 2 
Test Condition: Full Load 
Performed Bv: DW 

PRE-TEST INFORMATION 
SAMPLE TRAIN 

Barom. Pressure: psi 
30.06 "Hg 

Meter No. 6-WCS 

Meter Yd 0.9940 

Meter Pressure: 2.5 iwg 
Pstack: 0.50 iwg 
Pstack: 30.09 "Hg 

Cp: 0 84 

Tref: 68 OF 

Stack Area: 38.84 ft' 

METHOD 3A, GC, 7E DATA 

Qi ffi 
Span 18.97 18.62 
Actual Span Value 10.63 10.5 
Pre Test Zero Direct 0 04 0 01 
Pre Test Span Direct 1062 10 28 
Pre-test Zero 0.04 0.03 
Pre-test Span 10 57 10 26 

0-30 min 8.59 11.62 

Post-test Zero 0.04 0.03 
Post-test Span 10.55 10.26 

Post Test Zero Direct 0.04 0.01 

Post Test Span Direct 10.59 10.31 

Average 8.59 11.62 

Corr. Results 8.64 11 .90 

DELTA 
RELATIVE ACCURACY TEST AUDIT 

DATA AND WORKSHEET 
Desert View Power UNIT 2 

METHOD 4 DATA 

lmpingers 

#/Matl. End Start Diff. Point 

1/H20 829.5 717.7 111.8 5 
2/H20 679.2 674.5 4.7 4 

3/Empty 619.3 618.6 0.7 3 
4/S.G. 970.3 963.5 6.8 2 
Rinse 50.0 -50 .0 1 

Total 74.0 5 
Dry Gas Meter 4 

Time 'iQL Tm{in) Tm(outl 3 

Start 660.800 101 101 2 
102 101 1 

Stop 687.245 5 
4 

Total 26.445 101.3 3 
Summary 2 

Sample Volume: 24.992 dscf 1 
H20 Volume: 3.493 scf 5 

Moisture Content: 12.3 % 4 

3 
2 

tl.Q. co 1 

93.00 8.81 5 
47.5 4.72 4 
0 13 0.07 3 
47 76 4.81 2 
0.19 0.11 1 
47 12 4 86 5 

4 
39.01 0.18 3 

2 
0.18 0.10 1 
47.18 4.81 Average 

0.13 0.07 

47.69 4.82 

39.01 0.18 

39.27 0.07 

Cal Error <2%, Bias <5%; Dnft <3% 

Calibration Error 0.0% -1.2% 0.3% 1.0% 

Pre-Test Zero Bias 0.0% 0.1% 0.1% 0.5% 
Pre-Test Span Bias -0.3% -0.1% -0.7% 0.5% 
Post-Test Zero Bias 0.0% 0.1 % 0.1% 0.4% 
Post-Test Span Bias -0.2% -0.2% -0. 5% 0.0% 

Zero Drift 0.0% 0.0% 0.0% -0.2% 

Span Drift -0.1% 0.0% 0.1% -0.5% 
I I ,, 

~ ' F1 ~'I .._ S 

RELATIVE ACCURACY DATA 
Parameter Units Ref. Meth GEMS Diff. Diff. % 

Flow kdscfh 5388.54 4900.00 488.54 9.1% 

02 % dry 8.64 8.5 0.12 1.4% 

C02 % dry 11.90 12.1 -0.16 -1.3% 

NO, ppm dry 39.27 42.5 -3.22 -8.2% 

NO, ppm@3%02 57.32 61.2 -3.90 -6.8% 

NO, lb/hr 25.26 24.8793 0.38 1.5% 

S02 ppm dry 8 04 8.43 -0.39 -4.8% 

S02 ppm@3% 0 2 11 .74 12.48 -0.74 -6. 3% 

S02 lb/hr 7.196 6.869 0.327 4 .5% 

co ppm dry 0.07 1.21 -1 .14 

co ppm@3% 0 2 0.10 1.49 -1.38 

co lb/hr 0.028 -0.005 0.03 

D.3.2-6 

METHOD 2 DAT A 

dP dP2 Temp Velocity 

.li!L.!:hQJ. (in. H, 0 2) LB .(fQ§l 

0.730 0.8544 345 59.09 

0.750 0.8660 346 59.93 
0.840 0.9165 346 63.42 
0.920 0.9592 345 66.33 
1.000 1.0000 345 69.16 
1.200 1.0954 345 75.76 
1.100 1.0488 345 72.53 
0.920 0.9592 34 5 66.33 
0.650 0.8062 344 55.72 
0.650 0.8062 344 55.72 
0.830 0.9110 345 63.01 

0.810 0.9000 346 62.28 

0.790 0.8888 346 61.51 
0750 0.8660 345 59.89 
0.770 0.8775 345 60.69 

0.940 0.9695 345 67.05 

0.990 0.9950 346 68.85 

0.920 0.9592 345 66.33 

0.790 0.8888 344 61.43 

0.700 0.8367 344 57.83 

1.200 1.0954 346 75.81 

1.100 1.0488 346 72.58 

1.000 1.0000 347 69.24 

1.100 1.0488 347 72.62 

1.200 1.0954 345 75.76 
1.000 1.0000 344 69.11 

1.000 1.0000 345 69.16 
1.100 1.0488 346 72.58 
1.200 1.0954 346 75.81 
1.100 1.0488 345 72.53 

0.9271 0.9629 345.3 66.60 
TEST SUMMARY 

02: 8.638 % dry 

C02: 11 .902 %dry 

NO,: 39.266 ppm dry 

25.261 lb/hr 

S02: 8.0397508 ppm dry 

7.196 lb/hr 

CO: 0.07 ppm dry 

0.028 lb/hr 

H20: 12.3 % 

MW: 28.75 lb/lb-mole 

Flow: 155,211 wacfm 

89.81 mdscfm 

5388. 54 kdscfh 

SOx T itration Summary 

81/2 

N BaCl2 0.0098425 

Total VOL (ml) 420 

Aliquot VOL (ml) 20 
Titrant VOL (ml) 2.29 



PRE-TEST INFORMATION 
GENERAL 

Test: 6-RA-U2 
Date. 3/2/2016 
Start Time: 13:43 
Station: Desert View Power 
Unit: Unit 2 
Test Condition: Full Load 
Performed Bv: ow 

PRE-TEST INFORMATION 
SAMPLE TRAIN 

Barom. Pressure: psi 
30.06 "Hg 

Meter No. 6-WCS 
Meter Y0 0 9940 
Meter Pressure: 2.5 iwg 
Pstack: 0.50 iwg 
Pstack: 30.09 "Hg 
Cp: 0 84 
Tref: 68 "F 
Stack Area· 38 84 ft' 

METHOD 3A, SC, 7E DATA 

lli .Qlli 
Span 18.97 18.62 
Actual Span Value 10.63 10.5 
Pre Test Zero Direct 0.04 0.01 
Pre Test Span Direct 10.59 10.31 
Pre-test Zero 0.04 0.03 
Pre-test Span 10.55 10.26 

0-30 min 8.37 11.83 

Post-test Zero 0.04 0.04 
Post-test Span 10.54 10.25 
Post Test Zero Direct 0.04 0.01 
Post Test Span Direct 10.59 10.29 
Average 8.37 11.83 

Corr. Results 8.42 12.11 

DELTA 
RELATIVE ACCURACY TEST AUDIT 

DATA AND WORKSHEET 
Desert View Power UNIT 2 

METHOD 4 DATA 
lmpingers 

#/Matl. ~ filfill Diff. Point 

1/H20 805.2 691 7 113.5 5 
2/H20 730.5 725.5 5.0 4 

3/Empty 632.6 631 .3 1.3 3 
4/S.G. 982.2 976.1 6.1 2 
Rinse 50.0 -50.0 1 
Total 75.9 5 

Dry Gas Meter 4 
Time ~ Tmlinl Tm(outl 3 
Start 687.850 100 98 2 

103 100 1 
Stop 715.090 5 

4 
Total 27.240 100.3 3 

Summary 2 
Sample Volume: 25.790 dscf 1 
H20 Volume : 3.582 scf 5 
Moisture Content: 12.2 % 4 

3 
2 

.@. Q.Q 1 

93.00 8.81 5 
47.5 4.72 4 
0.13 0.07 3 

47.69 4.82 2 
0.1 8 0.10 1 

47.18 4.81 5 
4 

41.15 0.17 3 
2 

0.18 0.10 1 
47.12 4.84 Average 
0.13 0.06 

47.71 4.80 
41 .15 0.17 

41.43 0.07 
Cal Error <2%. Bias <5%; Dnft <3% 

Calibrtion Error -0.2% -1 .0% 0.2% 1.1% 
Pre-Test Zero Bias 0.0% 0.1% 0.1% 0.4% 
Pre-Test Span Bias -0.2% -0.2% -0.5% 0.0% 
Post-Test Zero Bias 0.0% 0.1% 0.1% 0.4% 
Post-Test Span Bias -0.3% -0.2% -0.6% 0.4% 

Zero Drift 0.0% 0.0% 0.0% 0.0% 
Span Drift 0.0% -0.1% -0.1% 0.3% 

>, ' f•/ ' 
RELATIVE ACCURACY DATA 

Parameter Units Ref. Meth ~ Diff. Diff.% 
Flow kdscfh 5470.41 4881 .57 588.84 10.8% 

0 2 % dry 8.42 8.3 0.13 1.5% 

C02 % dry 12.11 12.3 -0.14 -1 .2% 

NO, ppm dry 41 .43 44.9 -3.50 -8.5% 

NO, ppm@3% 0 2 59.45 63.6 -4.16 -7.0% 

NO, lb/hr 27.06 26.2473 0.81 3.0% 

S02 ppm dry 11 .42 11.94 -0.52 -4.5% 

so, ppm@3% 0 2 16.39 17.25 -0.86 -5.2% 

so, lb/hr 10.378 9.719 0.660 6.4% 

co ppm dry 0.07 1.87 -1 .80 

co ppm@3% 0 2 0.10 2.65 -2.54 

co lb/hr 0.029 0.660 

D.3.2-7 

METHOD 2 DATA 

dP dP2 Temp Velocity 
(in. H10l ~ rn .(fQfil 

0.800 0.8944 349 61.98 
0.720 0.8485 351 58.87 
0.780 0.8832 352 61 .31 
0.910 0.9539 352 66.22 
0.980 0.9899 351 68.68 
1.200 1.0954 349 75.91 
1.200 1.0954 350 75.95 
1.000 1.0000 35 1 69.38 
0.730 0.8544 35 1 59.28 
0.740 0.8602 351 59.68 
0.830 0.9110 348 63.09 

0.750 0.8660 349 60.01 

0.750 0.8660 350 60.05 
0.790 0.8888 350 61.63 
0.840 0.9165 349 63.51 

1.000 1.0000 350 69.34 

1.100 1.0488 350 72.72 
0.980 0.9899 35J 68.68 

0.910 0.9539 350 66.14 

0.8JO 0.9000 350 62.40 
1.100 1.0488 349 72.68 
1.200 1.0954 35 1 76.00 
1.200 1.0954 350 75.95 
I.JOO 1.0488 350 72.72 
I.JOO 1.0488 350 72.72 
1.000 1.0000 344 69.08 
1. 100 1.0488 345 72.50 
I. JOO 1.0488 346 72.54 
1. 100 1.0488 346 72.54 
1.200 1.0954 348 75.86 

0.9601 0.9799 349.4 67.91 
TEST SUMMARY 

o,: 8.425 % dry 

C02: 12.112 % dry 

NO,: 41 .431 ppm dry 

27.058 lb/hr 

so,: 11.421591 ppm dry 

10.378 lb/hr 

CO: 0 .07 ppm dry 

0.029 lb/hr 

H20: 12.2 % 

MW: 28.78 lb/lb-mole 

Flow: 158,267 wacfm 

91 .17 mdscfm 

5470.41 kdscfh 

SOx Titration Summary 

B1/2 
N BaCl2 0.0098425 
Total VOL (ml) 404 
Al iquot VOL (ml) 20 
Titrant VOL (ml) 3.49 



PRE-TEST INFORMATION 
GENERAL 

Test: 7-RA-U2 
Date: 3/2/2016 
Start Time: 14:26 
Station: Desert View Power 
Unit: Unit 2 
Test Condition: Full Load 
Performed Bv: ow 

PRE-TEST INFORMATION 
SAMPLE TRAIN 

Barom. Pressure: psi 
30.06 "Hg 

Meter No. 6-WCS 
Meter Y0 09940 

Meter Pressure: 2.5 iwg 
Pstack: 0.50 iwg 
Pstack: 30.09 "Hg 
Cp: 0 84 

Tref: 68 ' F 
Stack Area: 38 84 ft' 

METHOD 3A, 6C, 7E DATA 

~ ffi 
Span 18 97 18.62 
Actual Span Value 10.63 10.5 
Pre Test Zero Direct 0.04 0.01 
Pre Test Span Direct 10 59 10.29 
Pre-test Zero 0.04 0 04 
Pre-test Span 10.54 10.25 

0-30 min 8.48 11 .74 

Post-test Zero 0.05 0.03 
Post-test Span 10.54 10.25 
Post Test Zero Direct 0.04 0.01 
Post Test Span Direct 10.59 10.30 
Average 8.48 11 .74 

Corr. Results 8.54 12 03 

DELTA 
RELATIVE ACCURACY TEST AUDIT 

DATA AND WORKSHEET 
Desert View Power UNIT 2 

METHOD 4 DATA 
lmplngers 

#/Matl. £ill! Start Dill. Point 
1/H20 815.9 705.4 110.5 5 
2/H20 705.5 699.1 6.4 4 

3/Empty 619.5 618.7 0.8 3 
4/S.G. 976.7 970.3 6.4 2 
Rinse 50.0 -50.0 1 
Total 74.1 5 

Dry Gas Meter 4 
Time ~ Tm(inl Tm(ou!l 3 
Start 716.215 100 99 2 

101 99 1 
Stop 743.580 5 

4 
Total 27.365 99.8 3 

Summary 2 
Sample Volume: 25.931 dscf 1 
H20 Volume: 3.498 scf 5 
Moisture Content: 11 .9 % 4 

3 
2 

!iQ. QQ 1 
93.00 8.81 5 
47.5 4.72 4 
0.13 0.06 3 

47.71 4.80 2 
0.18 0.10 1 

47.12 4.84 5 
4 

40.29 0.16 3 
2 

0.19 0.10 1 
47.05 4.83 Average 
0.12 0.08 

47.76 4.81 
40.29 0.16 

40.61 0.06 
Cal Error <2%, Bias <5%; Drift <3% 

Calibrtion Error -0.2% -1.2% 0.2% 0.9% 
Pre-Test Zero Bias 0.0% 0.1% 0.1% 0.4% 
Pre-Test Span Bias -0.3% -0.2% -0.6% 0.4% 
Post-Test Zero Bias 0.1% 0.1% 0.1% 0.3% 
Post-Test Span Bias -0.3% -0.3% -0.8% 0.2% 

Zero Drift 0.0% 0.0% 0.0% 0.1 % 
Span Drift 0.0% 0.0% -0.1% -0.1% 

< 

RELATIVE ACCURACY DATA 
Parameter Units Ref. Meth ~ Dill. Diff. % 
Flow kdscfh 5364.02 4871 .79 492.23 9.2% 

0 2 % dry 8.54 8.4 0.12 1.4% 

C02 % dry 12 03 12.1 -0.11 -1 .0% 

NO, ppm dry 40.61 43.9 -3.33 -8.2% 

NO, ppm@3% 0 2 58.82 62.9 -4.05 -6.9% 

NO, lb/hr 26.01 25.5871 0.42 1.6% 

S02 ppm dry 7.56 8.15 -0.59 -7.8% 

S02 ppm@3% 0 2 10.95 11 .64 -0.69 -6.3% 

S02 lb/hr 6 .736 6.609 0.127 1.9% 

co ppm dry 0.06 2.16 -2.10 
co ppm@3%02 0.09 3.11 -3.02 

co lb/hr 0.025 0.715 

D.3.2-8 

METHOD 2 DATA 

dP dP2 Temp Velocity 
(in. H10 l (in. H202l ru ilP.fil 

0.810 0.9000 352 62.45 
0.830 0.9110 352 63.21 
0.830 0.9110 352 63.21 
0.900 0.9487 351 65.78 
0.780 0.8832 350 61.20 
1.100 1.0488 350 72.68 
1.000 1.0000 351 69.34 
0.980 0.9899 350 68.60 
0.730 0.8544 351 59.25 
0.700 0.8367 350 57.98 
0.800 0.8944 352 62.06 
0.730 0.8544 352 59.28 

0.720 0.8485 352 58.87 
0.770 0.8775 352 60.88 
0.830 0.9110 352 63.21 

0.980 0.9899 351 68.64 

1.000 1.0000 351 69.34 
0.960 0.9798 351 67.94 
0.810 0.9000 350 62.37 

0.700 0.8367 349 57.94 
1.100 1.0488 349 72.64 
1.100 1.0488 349 72.64 
1.200 1.0954 351 75.96 
1.000 1.0000 352 69.38 
1.100 1.0488 351 72.73 
1.000 1.0000 350 69.30 
1.000 1.0000 35 1 69.34 
1. 100 1.0488 352 72.77 
1.200 1.0954 350 75.91 
1.000 1.0000 350 69.30 

0.9192 0.9587 350.9 66.47 
TEST SUMMARY 

02: 8.541 %dry 

C02: 12.028 % dry 

NO,: 40.611 ppm dry 

26.007 lb/hr 

S02: 7.5601721 ppm dry 

6.736 lb/hr 

CO: 0.06 ppm dry 

0.025 lb/hr 

H20: 11 .9 % 

MW: 28.81 lb/lb-mole 

Flow: 154,913 wacfm 

89.40 mdscfm 

5364.02 kdscfh 

SOx Titration Summary 

B1/2 

N BaCl2 0.0098425 
Total VOL (ml) 408 
Aliquot VOL (ml) 20 
Titrant VOL (ml) 2.30 



PRE-TEST INFORMATION 

GENERAL 

Test: 8-RA-U2 

Date: 31212016 
Start Time: 15:09 
Station: Desert View Power 
Unit: Unit 2 
Test Condition: Full Load 
Performed Bv: DW 

PRE-TEST INFORMATION 
SAMPLE TRAIN 

Barom. Pressure: psi 
30.06 "Hg 

Meter No. 6-WCS 

Meter Yd 0.9940 

Meter Pressure: 2.5 iwg 
Pstack: 0.50 iwg 
Pstack: 30.09 "Hg 

Cp: 0 84 

Tref: 68 •F 

Stack Area: 38.84 ft' 

METHOD 3A, SC, 7E DATA 

lli ffi 
Span 18.97 18.62 
Actual Span Value 10.63 10.5 
Pre Test Zero Direct 0.04 0.01 
Pre Test Span Direct 10.59 10.30 
Pre-test Zero 0.05 0.03 
Pre-test Span 10.54 10.25 

0-30 min 8.58 11.62 

Post-test Zero 0.04 0.04 
Post-test Span 10.55 10.28 

Post Test Zero Direct 0.04 0.01 

Post Test Span Di re ct 10.59 10.32 

Average 8.58 11 .62 

Corr. Results 8.65 11.89 

DELTA 
RELATIVE ACCURACY TEST AUDIT 

DATA AND WORKSHEET 
Desert View Power UNIT 2 

METHOD 4 DATA 

lmpingers 

#/Mall. End filfil! Diff. Point 

1/H20 805 0 692.5 112.5 5 
2/H20 732.5 726.8 5.7 4 

3/Empty 632.5 631 .5 1.0 3 
4/S.G. 987.9 982.2 5.7 2 
Rinse 50.0 -50.0 1 
Total 74.9 5 

Dry Gas Meter 4 
Time Vol. Tm(inl Tm(outl 3 
Start 744.335 100 100 2 

103 100 1 
Stop 771 .925 5 

4 

Total 27.590 100.8 3 
Summary 2 

Sample Volume: 26.098 dscf 1 

H20 Volume: 3.535 scf 5 

Moisture Content: 11.9 % 4 

3 
2 

!ill. co 1 

93.00 8.81 5 
47.5 4.72 4 
0.12 0.08 3 

47.76 4.81 2 
0.19 0. 10 1 

47.05 4.83 5 
4 

37.84 0.18 3 
2 

0.22 0.08 1 
47.31 4.84 Average 

0.12 0.07 

47.69 4.82 
37.84 0.18 

38.05 0.09 

Cal Error <2%, Bias <5%; Drift <3% 

Calibrtion Error -0.2% -1 .1% 0.3% 1.1% 

Pre-Test Zero Bias 0.1% 0.1 % 0.1 % 0.3% 
Pre-Test Span Bias -0 .3% -0.3% -0 .8% 0.2% 
Post-Test Zero Bias 0.0% 0.1% 0.1% 0.1% 
Post-Test Span Bias -0.3% -0 .2% -0.4% 0.2% 

Zero Drift 0.0% 0.0% 0.0% -0.3% 

Span Drift 0.0% 0.2% 0.3% 0.1% 
L ., I "' .:>s p \ s PJ\;:," P1\SS 

RELATIVE ACCURACY DATA 
Parameter Units Ref. Meth CEMS Diff Diff. % 

Flow kdscfh 5421.58 4973.40 448.18 8.3% 

o, % dry 8.65 8.5 0.12 1.4% 

co, % dry 11 .89 12.0 -0.13 -1.1% 

NO, ppm dry 38.05 41.8 -3.79 -10.0% 

NO, ppm@3% 0 2 55.59 60.4 -4.84 -8.7% 

NO, lb/hr 24.63 24.8777 -0.25 -1.0% 

S02 ppm dry 8.31 9.48 -1 .17 -14.1% 

S02 ppm@3%02 12.14 13.65 -1.50 -12.4% 

S02 lb/hr 7.485 7.851 -0.366 -4.9% 

co ppm dry 0.09 2.25 -2.16 

co ppm@3% 0 2 0.14 3.26 -3.12 

co lb/hr 0.036 0.814 

D.3.2-9 

METHOD 2 DATA 

dP dP2 Temp Velocity 

(in. H10l (in. H102l LEl {fQ§} 

0.740 0.8602 351 59.67 

0. 780 0.8832 352 6 1.30 

0.830 0.9110 352 63.24 

0.970 0.9849 352 68.36 

1.000 1.0000 351 69.37 

1.200 1.0954 350 75.94 

1.200 1.0954 35 1 75.99 
1.100 1.0488 350 72.71 
0.720 0.8485 35 1 58.86 
0.700 0.8367 350 58.00 
0.830 0.9110 351 63 .20 

0.820 0.9055 351 62.81 

0.800 0.8944 350 62.01 
0.890 0.9434 350 65.40 
0.850 0.9220 349 63.87 

0.980 0.9899 349 68.58 

0.950 0.9747 349 67.53 

0.840 0.9165 350 63.54 

0.760 0.8718 350 60.44 

0.730 0.8544 350 59.23 

1.100 1.0488 353 72.84 
1.100 1.0488 353 72.84 
1.000 1.0000 353 69.45 

1.000 1.0000 352 69.41 
1.000 1.0000 353 69.45 

1.000 1.0000 352 69.41 
0.990 0.9950 353 69.10 

1. 100 1.0488 353 72.84 

1.200 1.0954 353 76.08 
1.200 1.0954 352 76.03 

0.9396 0.9693 351.2 67.25 

TEST SUMMARY 

0 2: 8.646 % dry 

C02: 11 .894 % dry 

NO, : 38.054 ppm dry 

24.631 lb/hr 

S02: 8.3114559 ppm dry 

7.485 lb/hr 

co 0.09 ppm dry 

0.036 lb/hr 

H20 : 11.9 % 

MW : 28.79 lb/lb-mole 

Flow: 156,721 wacfm 

90.36 mdscfm 

5421.58 kdscfh 

SOx Titration Summary 

B112 

N BaCl2 0.0098425 

Total VOL (ml) 404 

Aliquot VOL (ml) 20 
Titrant VOL (ml) 2.57 



PRE-TEST INFORMATION 

GENERAL 
Test: 9-RA-U2 

Date: 312/2016 
Start Time: 15:53 
Station: Desert View Power 
Unit: Unit 2 
Test Condition: Full Load 
Performed Bv: DW 

PRE-TEST INFORMATION 
SAMPLE TRAIN 

Barom. Pressure: psi 
30.06 "Hg 

Meter No. 6-WCS 
Meter Yd 0 9940 
Meter Pressure: 2.5 iwg 
Pstack: 0.50 iwg 
Pstack: 30.09 "Hg 

Cp: 0.84 

Tref: 68 'F 

Stack Area: 38.84 ft" 

METHOD 3A, SC, 7E DATA 

~ Q.lli 
Span 18.97 18.62 
Actual Span Value 10.63 10.5 
Pre Test Zero Direct 0.04 0.01 
Pre Test Span Direct 10.59 10.32 
Pre-test Zero 0.04 0.04 
Pre-test Span 10.55 10.28 

0-30 min 8.49 11.76 

Post-test Zero 0.04 0.03 
Post-test Span 10.57 10.28 
Post Test Zero Direct 0.04 0.01 

Post Test Span Direct 10.61 10.33 

Average 8.49 11 .76 

Corr. Results 8.53 12 02 

DELTA 
RELATIVE ACCURACY TEST AUDIT 

DATA AND WORKSHEET 
Desert View Power UNIT 2 

METHOD 4 DATA 
lmpingers 

#/Mall. End Start Diff. Point 

1/H20 818.8 709.5 109.3 5 
2/H20 692.3 686.8 5.5 4 

3/Empty 619.9 618.8 1.1 3 
4/S.G. 985.5 976.6 8.9 2 
Rinse 50.0 -50.0 1 
Total 74.8 5 

Dry Gas Meter 4 
Time Vol. Tm(inl Tmloutl 3 
Start 772.460 98 98 2 

100 99 1 
Stop 799.480 101 98 5 

4 

Total 27.020 99.0 3 
Summary 2 

Sample Volume: 25.639 dscf 1 

H20 Volume: 3.531 scf 5 

Moisture Content: 12.1 % 4 
3 
2 

rill. co 1 

93.00 8.81 5 
47.5 4.72 4 
0.12 0.07 3 

47.69 4.82 2 
0.22 0.08 1 

47.31 4.84 5 
4 

39.35 0.18 3 
2 

0.19 0.08 1 
47.17 4.82 Average 
0.13 0.08 

47.74 4.82 
39.35 0.18 

39.53 0.10 

Cal Error <2%, Bras <5%; Drift <3% 

Calibrtion Error -0.2% -1.0% 0.2% 1.2% 

Pre-Test Zero Bias 0.0% 0.1% 0.1% 0.1% 
Pre-Test Span Bias -0.3% -0.2% -0.4% 0.2% 
Post-Test Zero Bias 0.0% 0.1% 0.1% 0.0% 
Post-Test Span Bias -0.2% -0.2% -0.6% 0.0% 

Zero Drift 0.0% 0.0% 0.0% 0.0% 

Span Drift 0.1% 0.0% -0.2% -0.2% 

' ~ 

t • r. .. ~s ~·/'.'-S 

RELATIVE ACCURACY DATA 
Parameter Units Ref. Meth CEMS Diff. Diff. % 
Flow kdscfh 5503.01 4972.37 530.64 9.6% 

02 % dry 8.53 8.4 0.12 1.4% 

co, % dry 12.02 12.2 -0.13 -1.1% 

NO, ppm dry 39.53 43.4 -3.88 -9.8% 

NO, ppm@3% 02 57.23 62.1 -4.92 -8.6% 

NO, lb/hr 25.97 25.79 0.18 0.7% 

so, ppm dry 8.48 9.81 -1.33 -15.7% 

so, ppm@3% 0 2 12.27 14.03 -1.76 -14.4% 

so, lb/hr 7.749 8.122 -0.373 -4.8% 

co ppm dry 0.10 2.26 -2.16 

co ppm@ 3% 0 2 0.14 3.23 -3.09 

co lb/hr 0.040 0.814 

D.3.2-10 

METHOD 2 DATA 

dP dP2 Temp Velocity 
(in H10l fin H,02l .L..El. .{fQ§) 

0.850 0.9220 352 64.00 
0.860 0.9274 352 64.38 
0.910 0.9539 352 66.22 
1.000 1.0000 351 69.38 
0.900 0.9487 351 65.82 
1.200 1.0954 350 75.95 
1200 1.0954 351 76.00 
1.000 1.0000 352 69.42 
0.930 0.9644 353 66.99 
0.720 0.8485 353 58.94 
0.780 0.8832 353 61.35 

0.800 0.8944 353 62.13 

0.830 0.9110 353 63.28 
0.950 0.9747 352 67.66 
0.900 0.9487 350 65.78 

1.100 1.0488 353 72.85 

1.000 1.0000 354 69.50 

1.000 1.0000 354 69.50 

0.900 0.9487 353 65.90 

0.700 0.8367 352 58 08 

1.200 1.0954 353 76.09 
1.200 1.0954 353 76.09 
1.100 1.0488 354 72.90 
1.100 1.0488 352 72.81 
1.000 1.0000 352 69.42 
1.100 1.0488 350 72.72 
1.000 1.0000 351 69.38 
I 000 1.0000 351 69.38 
1.100 1.0488 351 72.76 
1.000 1.0000 351 69.38 

0.9727 0.9863 352.1 68.47 

TEST SUMMARY 
o,: 8.535 % dry 

co,: 12.016 % dry 

NO,: 39.531 ppm dry 

25.971 lb/hr 

so,: 8.4775789 ppm dry 

7.749 lb/hr 

CO: 0.10 ppm dry 

0.040 lb/hr 

H20: 12.1 % 

MW: 28.78 lb/lb-mole 

Flow· 159,559 wacfm 

91.72 mdscfm 

5503.01 kdscfh 

SOx Titration Summary 

81/2 
N BaCl2 0.0098425 

Total VOL (ml) 408 
Aliquot VOL (ml) 20 
Titrant VOL (ml) 2.55 



MOBILE EMISSION LABORATORY 
CONTINUOUS GASEOUS MEASUREMENTS SUMMARY 

Client: Desert View Power 
Unit: Unit 2 
Location: Mecca 

Analyzer Range: 
S an Value: 

As Found 
Lineari 

3/2/2016 810/ 
1pm-cem-U1 
Analyzer Range: 
Span Value: 

02% 
20 

10.63 

02% 
10.716 
0.4% 

02% 

20 
10.63 

C02% 
20 

10.50 

10.439 
-0.3% 
C02% 

20 
10.50 

Condition: 
Load· 
Date 

: : : ~ : : : : : . : : : : : : : : :. : : ~ : : : ; : : : : : : : : .. . . 
Pre test Direct Zero 0 .06 
Pre test Direct Span 10. 72 
System Zero O .06 
System Span 10.65 

Average 

System Zero 
System Span 
Post test Direct Zero 
Post test Direct Span 

Corrected Cone. 

System Bias Check 
Zero Pre-test 
Zero Post-test 
Span Pre-test 
S an Post-test 

312/2016 1103/1323 
2-CEM-U1 

8.38 

0 .05 
10.GO 
0.04 
10.64 

8.37 

0.30% 
0.26% 
0.08% 
-0.16% 

02% 

Analyzer Range: 20 
Span Value: 10.63 
=: = -= = = :=: :: = :: H~ ~: =:: : : : : : : : : = -==: 
Pre test Direct Zero 
Pre test Direct Span 
System Zero 
System Span 

Raw concentration 

System Zero 
System Span 
Post test Direct Zero 
Post test Direct Span 

Corrected Cone. 

System Bias Check 
Zero Pre-test 
Zero Post-test 
Span Pre-test 
S an Post-test 

312/2016 1336/1546 

3-CEM-U1 
Analyzer Range: 
Span Value: 
·· · :: ::::: .:: :.: . · -: · : : ~ : ; 

~ : ; : ; : ~ : . =:= =:=·· ~ ~ : ~ : 

Pre test Direct Zero 
Pre test Direct Span 
System Zero 
System Span 

Raw concentration 

System Zero 
System Span 
Post tes t Direct Zero 
Post test Direct Span 

Corrected Cone. 

System Bias Check 
Zero Pre-test 
Zero Post-test 
Span Pre-test 
S an Post-test 

0.04 
10.64 
0.05 
10.60 

8.46 

0.04 

10.55 
0.04 
10.59 

8.49 

0.26% 
0.22% 
-0.16% 
-0.41 % 

02% 

20 

0.04 
10 .55 

8.48 

0.04 
10.55 
0 .04 
10.59 

8.53 

0.22% 
0.21% 
-0.41% 
-0.43% 

0.02 
10.44 
0.03 
10.41 

11.96 

0.03 
1031 
001 
10.35 

12.13 

0.13% 
0.17% 
-0.46% 
-0.97% 

C02% 

20 
10.50 

0 .01 
10.35 
0.03 
10.31 

11 .81 

0.03 
10.26 
0 .0 1 
10.31 

12.06 

0.17% 
0.15% 
-0.97% 
-1.19% 

C02% 

20 

0.03 
10 26 

11.73 

0.04 
10.28 
0.01 
1032 

12.00 

0.15% 
0.18% 
-1.19% 
-1.10% 

<5% 
<5% 
<5% 

D.3.2-11 

PASS 
PASS 
PASS 



Appendix D.3.3 Unit 2 Hydrocarbon Calculations 

R1413543 D-1 3 



SCAQMD 25.3 SOURCE TEST 

DATA AND WORKSHEET 

Client. ........................................... . 
Loaction ..... .................................. . 

Unit ..................... ....... ................. . 

Test Number ................................ . 

Reference Temperature, F ........... . 

Test Date ........ ...... ... .... ................ . 
Sample Time (Min) ........... ........... .. 

Barometric Pressure (in Hg) ...... . .. 
Start/Stop Time .. .................... ...... . 

Stack 02 (%) ............................... . 
Stack C02 (%) ............ ..... ..... .... ... . 

Stack H20 (%) .................... . .. . 
Stack Flow Rate (wacfm) ...... .. ..... . 

Stack Flow Rate (dscfm) ............. .. 
Laboraotory Results 
Vial-Organic Carbon as Methane .. 
SC-TGNMO ppm ............ ..... ........ . 

TGNMO EPA Correction Factor .. . 
TGNMO ppm .............................. .. 

TGNMO ppm @ 3% 02 .............. .. 
TGNMO lb/hr ............................... . 

Col mac 
Mecca 

1 

1A-HC-U2 

68 

3/2/2016 
-60 

30.06 
1020/1100 

8.37 
12.13 

13.5% 

151 ,892 

87,013 

3.02 
1.55 

1.086 
5.0 

7.09 
1.08 

Parameter ......... .. . 
Fuel. ................ .... . 

Data By .............. .. 

1 B-HC-U2 

68 

3/2/2016 

-60 

30.06 
1020/1100 

8.37 
12.13 

13.5% 
151 ,892 

87,013 

0.69 
1.78 

1.086 

2.7 
3.83 
0.58 

D.3.3-2 

>90% 
Biomass/coke 

ow 
Average 

-60 

30.06 

8.4 
12.1 

13.5% 
151,892 

87,013 

1.86 
1.67 

3.82 
5.46 
0.83 



APPENDIX E LABORATORY REPORTS 

1. w, MC?N 1 ht hr Della~ 
R1413543 E-1 Aif Ouoli1y s......;. ••• ~a1..i 



Appendix E.1 Particulate Laboratory Data 

R1413543 E-2 



Della~ 
Air Qvohty Sef'Vi<es, lncorporo1ed 

PARTICULATE 
EPA METHOD 5 

E.1-2 

"""' ~ <;?. ,~. ! ~S? ~ ~ 

Project# 
Client/Location ~+ lJJ?.<..1 .P~ 
Sample Location ~ 

Sample Date 

Test# I~~( Acetone Blank mg/ml 0•0017 
Data Analysis Date 
Analyst Initials 

Item Number Final Tare Gain Blank Aliquot Net Gain 
Weight Weight Weight Correction Correction (mg/Sample) 

(a) (a) (mg) (mg) (ml/ml) 
1. Glass Fiber Filter 33-

t/.~2. o.3Ltq~ o.o - - (J.0 
tis's > 

2. Probe and Nozzle Wash 7lf (Acetone) y;)._~ ~,~3"1f 2.<l/?374 (),,£ 0, I ?f{ 0,4 
~-/7 ?35 , __ 

'62-7 o/f ~ rl. "?i·fi3 3f.3l/~ - ---?.35 

Total Particulate = - - -"0'--·-4+--- -m__,g.._ 

Method of Sample Prep/Notes 

.!!§lf!/l! .V\ ~ <:~ N I RO~ l 
Date of last revision 10/14/201 5 

DS834008 
Master Document Storage\Forms\Datasheets\Lab Forms 



Delta11. 
Atf Quality Services, lncorporcted 

PARTICULATE 
EPA METHOD 5 

E.1-3 

~ ~~.~,!~ly~~ 

Project# 
ClienULocation ~t iJJeuJ ft,c,.tc.r 
Sample Location ~ 

Sample Date 
Data Analysis Date 
Analyst Initials 

5/t/!'7 
3./1/(fg 

J(:, Test# 2-lil't=Ut Acetone Blank mg/ml Q,CJOl7 

Item Number Final Tare Gain Blank Aliquot Net Gain 
Weight Weight Weight Correction Correction (mg/Sample) 

(a\ (a\ (mg) (mg) (ml/ml) 
1. Glass Fiber Filter <g'~ -

28'64 !?·3530 0.3531 tJ,,o - - CJ.o 

2. Probe and Nozzle Wash 15'1 (Acetone) ~2<? r:z&.~2$~ 2.~-%2.lfb ,,4 0.3 - l, I 
l5~ 

Total Particulate = l. { mg 

Method of Sample Prep/Notes 

f!p!f/fA ~ MC~N I R~)~I· 

Date of last revision 10/14/2015 
DS834008 

Master Document Storage\Forms\Datasheets\Lab Forms 



( 

Delta~ 
~ervices, Incorporated 

PARTICULATE 
EPA METHOD 5 

E.1-4 

~ MONTROSE 
' ·\I I{ <'It , I I I 'i \I !-' \ It ' 

Project# 
CHenVLocalion ~..,._.,q,..,.,
Sample Location 
Test # ~ I Acetone Blank mg/ml () , 00 lt 

sample oa1e ~Z~"J"ifu,i Data Analysis Date 
Analyst Initials 

Item Number Final Tare Gain Blank Aliquot Net Gain 
Weight Weight Weight Correction Correction (mg/Sample) 

(a) (a) (ma) (mg) (ml/ml) 
1. Glass Fiber Filter ~s-

2<b~ D35UJ 
o.3521 o.O -- - o.o 

2. Probe and Nozzle Wash 12'1 (Acetone) 
<6)-~ r,2.7., 17S5 ri_7. 77~ l, 7 0.2 - L, 5 11'1 

Total Particulate= __ l_._5 ___ m_...g'--

Method of Sample Prep/Notes 

Della/1 ~ MON I RO~f 
.,,,,~-... -.....- ' ' ! 

Date of last revision 10/14/2015 
0 8834008 

Master Document Storage\Forms\Datasheets\Lab Forms 



Delta~ 
Air Ovohty S.rvfces, Incorporated 

PARTICULATE 
EPA METHOD 5 

E.1-5 

""' tv19..~}. ~,<;?~ ~ 

Sample Date 
Project# 
Client/Location 
Sample Location 
Test# I- em. -u:i.. Acetone Blank mg/ml 0, ()0(7 

Data Analysis Date 
Analyst Initials 

Item Number Final Tare Gain Blank Aliquot Net Gain 
Weight Weight Weight Correction Correction (mg/Sample) 

(a) (a) (mo) (mo) (ml/ml) 
1. Glass Fiber Filter g"! -

-;$57 ~ .. 34n ,,31.1q3 o.o - -- ()L) 

2. Probe and Nozzle Wash 
~ ll'-(Acetone) i5o ttt. 'Z6-rt {.-:2. 0~2. t,O 

?f,"2.i2$ ---~ tl~ 
~ .... 

Total Particulate= __ /_.""""O'--__ m_,g..._ 

Method of Sample Prep/Notes 

/!P!!./f.A "1\ M ~ N f R \> ~ t: 
Date of last revision 10/14/2015 

DS834008 
Master Document Storage\Forms\Datasheets\Lab Forms 



De/tad 
AN Q uality S.rvi<u, Incorporated 

PARTICULATE 
EPA METHOD 5 

E.1-6 

~ ~9..~!~,9~~ 

Project# 
ClienVLocation 
Sample Location 
Test# 

Ik,rif~~ Sample Date 
Data Analysis Date 
Analyst Initials 2-P~ - U '2- Acetone Blank mg/ml 0.l!X!)17 

Item Number Final Tare Gain Blank Aliquot Net Gain 
Weight Weight Weight Correction Correction (mg/Sample) 

(a) (a) (ma) (ma) (ml/ml) 
1. Glass Fiber Filter 63-

').. '6 55 (), ~5)0 () • .3526 0.4 - - 0.4 
2. Probe and Nozzle Wash llO (Acetone) 

~31 ~tf. f,/)7'( :i!(,Sob:z {. 7 {). 2. ----=- {. s 
t tO 

Total Particulate = ---'-l_,_,'1~ __ m_..g'-

Method of Sample Prep/Notes 

f!§l!!!..4_ ii</\ M(~N I R.~)~t 

Date of last revision 10/14/2015 
08834008 

Master Document Storage\Forms\Datasheets\Lab Forms 



De/tali 
AK Quality Service~. lncorpornted 

PARTICULATE 
EPA METHOD 5 

E.1-7 

~MONT ROSI: 
I \ t (. 11 I I I ' 'f ' " ' 

Project# 
Client/Location !¥~ l/¥ Powe/' 
Sample Location fil§cµf 

Sample Date 
Data Analysis Date 
Analyst Initials •

{p 
3 7 I r., Test # 3 - PM - CA. :i.. Acetone Blank mg/ml Q. C?Q l 7 

Item Number Final Tare Gain Blank Aliquot Net Gain 
Weight Weight Weight Correction Correction (mg/Sample) 

la) la) (mg) (mg) (ml/ml) 
1. Glass Fiber Filter ~3-

0<$eb 0.3~ o,o - - t). 0 2-<?S<6 
2. Probe and Nozzle Wash J3G (Acetone) '051. D!1.tf6'9f ~ 'f. l.fbJ.lq 1.0 C). L. - C).9' 

130 

Total Particulate = ---'C)=-"-0 _.<6'.__ __ m_,g..__ 

Method of Sample Prep/Notes 

Della~ • "'MON I RO'. 
..,o-i.,. ...... , , ......,.._ I I 

Date of last revision 10/14/201 5 
0$834008 

Master Document Storage\Forms\Datasheets\Lab Forms 



Appendix E.2 SOx Laboratory Data 

R1413543 E-3 
, "'\ ,\11..)i'. 1 i~~ht Delta/1 

All 0....11ty ~ltt, lncOllMlfOIHI 



E.2-2 

DB/ta~ 
SULFATE TITRATION 

Project# 

,a c,,, c:. ! ' -z /,/;0 Client/Location lZe w Sample Date 

Sample Location l 2.t:3 ' of J Analysis Date ~ /J L,,6 / 4#' 
Titrant Used 0.01 BaCl2 Analyst Initials ~~/!P 

/ / 
Total Aliquot Titrant 

Test Sample Vol (ml) Vol (ml) Vol (ml) X-Blank mg/ 
Number Description (TV) Vreron Vevac (Va) (Vt) . Vol(ml) CommeliltS S'amole 
Blank (Vb1): 3% H202 + BOml IPA 6-~~ ~ {),055 v\.Q._ ~/7'-e7f / 

DI H20 + 80ml IPA V1 no~ ( /.:-<. t- <; -
Standardization: 15 ml DI H20 + 103<=7 /0 . .;?5 N = ( .0 2:~v.) = (),OO'Ji/. 
80 ml IPA+ 5 ml 0.02 N H2S04 5 /OSl/ 
Audit Sample: 5 ml 1000 ~O· + ) ::::;;- / 0 ,:;; 9 /O,c;?;;l 9.:<' '6 L/?9~ 
15 ml DI H20 +80 ml IPA ',5~ /O• 3) :.....7, % Recovery 

/-5{'3x :z;;;, c._.b 50{, ,;:;?0 
c>?.>S 
,..-,;> ~ b/, 06 

;;-5('>< -J::;_ r;J_ J. L/39' ,90 
c:?. &;:J 

d.~s _'"'.) 93 

3-g:>< ( ~(c,// y-c{, <;; 3 ·18 k3 .0 9 dO ;:;;_ ;c; 
L/-8.~ ~0'__4,/ L/5<9 c;l(, 

~sg 
k?5!> 

k:;.250 

S--£(,k._ -z;_rJ/ 3~S C:>?O b;?..S.;? 
,_..::/ s<: c:7. Y'S 

6~~ 7rJI 38~ ?0 bP. '>C' c;?, 00? 
,_·7 >I 

7-5lY x;cJ._1 l/d.S:- .2() 
1670/l/ 
o?d:?S d?. Jt> 

(/ 
~ (/,c? '6~S~ -;;::_ cJ~ G/u'O c>?O ;;?.SS /;?;,; {/ , 

' ~OY /, 90 9-SG --;;;:;: Cle J L/'9'g c:<O ..::7, 17 ~ 
;' 

EPA Audit (3 2 .0 3)( N )(Vt - Vbl)(I 00) (0 .804)(N )(Vt - Vb l )(TV )(Tref) 
in mg/dscm (Va)(0 .021) SOx, ppm= (V mstd)(Va) 

mg H2S04 • 2H20 = (Vt-Vbl) (N) (67) \fVNevep) (VreCJJnNe) 

Date of last revision 11 /13/08 

Method of Sample Prep/Notes 

DS834016 
Master Document Storage\Forms\Datasheets\Lab Forms 

5i 



E.2-3 

DtJ/ta'1. 
SULFATE TITRATION 

Project# 

./J VP . .?hhc; Client/Location Sample Date 

Sample Location U)v 7 ,:;;< Analysis Date ·-if /a<',,,//t...,, // 
Titrant Used 0.01 BaCl2 Analyst Initials ~__.///}'~ 

~ 
Total Aliquot Titrant 

Test Sample Vol (ml) Vol (ml) Vol (ml) X-Blank mg/ 
Number Description (TV) Vrecon Vevao (Va) (Vt) Vol (ml) Comments Sarno le 
Blank (Vb1): 3% H202 + 80ml IPA IO .oS/,fJI o.os u~ •-/r<~-. 

DI H20 + 80ml IPA ~. rKh rl!. 6.05 u c..L • J ,-,;cL 
Standardization: 15 ml DI H20 + 

5 /0~;9 /0./0 N = 
(.0 1 ) (V . ) 

= Ol)09t. 80 ml IPA+ 5 ml 0.02 N H2S04 /r.J ,.;:,l,;;:J v, 
Audit Sample: 5 ml 1 OOO(J,• ~ ~ 5 

/ 0.«""V )0,J? q. t5D15;oc. 
15 ml DI H20 +80 ml IPA /~~ ./(} . .;;? J 96, C% Recovery 

)-~-Z";.. Cc/cJ 9'{/(/ c?O 
35V 
..350 l3. Y'/' 

2-S{."x ~C_)/ c./;>O 
3,~ 3 .0:> ?v 5 J>; -

~Cz:{/ C/, // ~00 551.,><: L,/,;(?5 3<0 C/,/O 

V-~ 7:;_(2,1/ ?'05 
&?.'i:c;/ b>?. >>-v?O kV: g I 

_'.'.7..S(~ 4 (c,,{/ qc;?O 
c:Y.32 v.d'7 . _::;JI) .-7,. =?-C: 

- 3S.S 'J//7 (S~ IL;:(~/ 4 (JL/ .?o -;;, -c;-l/ 
v .:?. 35' 

/ -SC-x lz: (;j../ .Y-og c20 ~. 3t/ ~.30 
IY ,;?.~2 p,5f7 ft -S{5>.- x (;..// .:/01/ .:::?O -9 I 

,;? 

5.-t~ L;?.55 9 - S{\.- IZ-f;~~/ ,qo <z? c::;;?O ,,,, 

EPA Audit (32.03)( N )(V t - Vbl)( I 0 0 ) (0.804) (N )(V t - V bl )( T V)(T ref) 
in mg/dscm (Va ) (0 .0 2 1) SO., ppm = (V m std )(V a) 

Method of Sample Prep/Notes 

Date of last revision 11 /13/08 
DS834016 

Master Document Storage\Forms\Datasheets\lab Forms 



Appendix E.3 Hydrocarbon Laboratory Report 

R141 3543 E-4 



E.3-2 

23917 Craftsman Rd. , Calabasas, CA 91302 • (818) 223-3277 •FAX (818) 223-8250 

March 15, 2016 

David Wonderly 
Delta Air Quality 
1631 E. St. Andrew Place 
Santa Ana, CA 92705 

RE: Desert View Power 

Dear David: 

environmental consultants 
laboratory services 

LTR/088/ 16 

Please find enclosed the laboratory analysis report, quality assurance summary, and the 
original chain of custody form for two M25.3 SUMMA canister/impinger samples 
received on March 3, 2016. 

The M25.3 canister samples were analyzed for TGNMO, methane, ethane, carbon 
monoxide, carbon dioxide, and oxygen. The water vials were analyzed for TOC. Also 
enclosed is a data package for M25.3 

Sincerely, 

AtmAA, Inc. 

:~ 
President 

Encl. 
BWF/krm 



E.3-3 

23917 Craftsman Rd., Calabasas, CA 91302 • (818) 223-3277 • FAX (818) 223-8250 

environmental consultants 
laboratory services 

LABORATORY ANALYSIS REPORT 

Organic Carbon Analysis in Water lmpinger and Methane & TGNMO Analysis in 
SUMM,t\ Canister Samples from lmpinger/Canister Train Sample Collection 

Report Date: March 9, 2016 
Client: Delta Air Quality 

Source Location : Desert View Power 
Source ID: Unit 1 & 2 Stack Breaching 

Date Received: March 3, 2016 
Date Analyzed: March 3, - 8, 2015 

Methane, ethane and total gaseous non-methane organics were measured by flame ionization 
detection/total combustion analysis (FID/TCA). Organic catbon in water vial samples 
were measured by Dohrman total organic carbon analyzer, water FID/TCA. 

Canister 
Carbon Canister Canister Canister lmpinger Imping er Canister 

I LabN~ I ID I Monoxide I Methane I Ethane I TGNMO I Carbon 
Unit 1 (concantration, ppmv) 

10636-7 1A-VOC-(139) <1 <1 <1 1.62 
lmpinger D30 0.53 

10636-8 1 B-VOC-(288) <1 28.3 <1 1.51 
lmpinger D31 1.08 

Unit2 
10636-9 1A-VOC-(166) <1 <1 <1 1.55 

lmpinger D32 3.02 
10636-10 1 B-VOC-(133) <1 <1 <1 1.78 

lmpinger D33 0.69 

TGNMO is total gaseous non-methane organics (excluding ethane), reported as ppmvC. 
Ethane is reported as ppmvC. 

Volume 
(ml) 

3.21 

3.12 

3.17 

3.09 

•Note - lmpinger sample resulls are not field blank corrected. The field blank (impinger 034) 
contained 0.31 ug carbon, corresponding to 0.19 ppm carbon for a 3.30 liter sample. 
P 1 and P 2 are initial and final pressures measured in mm Hg. 

Brian W Fung 
President 

page 1 of 2 

Oxygen 

(%v) 
8.79 

8.59 

8.99 

8.91 

Canister 
Carbon 
Dioxide P, P2 

(%v) 
10.4 495 820 

10.6 415 821 

11 .2 460 824 

11.3 454 820 



E.3-4 

QUALITY ASSURANCE SUMMARY 
(Repeat Analysis) 

Source ID: Unit 1 & 2 Stack Breaching 
Date Received: March 3, 2016 
Date Analyzed: March 3, - 8, 2016 

Sample Mean % Diff. 
ID Cone. From Mean 

Components (Concentration in ppmv) 
25.3 

Carbon monoxide 1A-VOC-(139) <1 <1 
1 B-VOC-(288) <1 <1 
1A-VOC-(166) <1 <1 
1 B-VOC-(133) <1 <1 

Methane 1A-VOC-(139) <1 <1 
1 B-VOC-(288) 28.9 27.7 28.3 2.1 
1A-VOC-(166) <1 <1 
18-VOC-(133) <1 <1 

Ethane 1A-VOC-(139) <1 <1 
18-VOC-(288) <1 <1 
1A-VOC-(166) <1 <1 
18-VOC-(133) <1 <1 

TGNMO 1A-VOC-(139) 1.55 1.68 1.62 4.0 
1 B-VOC-(288) 1.46 1.55 1.51 3.0 
1A-VOC-(166) 1.56 1.54 1.55 0.65 
1 B-VOC-(133) 1.80 1.76 1.78 1.1 

(Concentration in o/ov) 
Oxygen 1A-VOC-(139) 8.99 8.60 8.79 2.3 

Carbon Dioxide 1A-VOC-(139) 10.4 10.5 10.4 0.34 
(Concentration in ppmv) 

Re eat Anal sis Mean % Diff. 
Run #1 Run#2 Run #3 Cone. From Mean 

(Concentration in ppmv) 
lmpinger TOG lmpinger 030 0.51 0.49 0.60 0.53 13 

lmpinger D31 1.06 1.10 1.08 1.08 0.0 
lmpinger D32 3.03 3.14 2.88 3.02 4.5 
lmpinger D33 0.62 0.90 0.56 0.69 19 

A set of four SUMMA canisterlimpinger samples, laboratory number 10636-(7 - 10), was analyzed 
for CO, methane, ethane, total gaseous non-methane organics (TGNMO), TOG, 02 and C02. 
Agreement between repeat analysis is a measure of precision and is shown in the column 
"% Difference from Mean". The average % Difference from Mean for 5 repeat measurements 
from the sample set of 4 SUMMA canisterlimpinger samples is 4. 5%. 

page 2 of 2 



Date: March 9, 2016 

AtmAA, Inc. 

Laboratory Analysis Data Package 

Client: Delta Air Quality 
Project: Desert View Power 

Location: Meeca 
Sample Location: Unit 1 & 2 Stack Breaching 

Date Received: March 3, 2016 
Date Analyzed: March 3, - 8, 2016 

Lab No. : 10636-(7 - 10) 
M25.3 

E.3-5 



r '' • J"'\L .... 

E.3-6 

f\'DLl (p-_~ -- • \s 1 - t>~u _ ~C\_~ - bUJ 
~--- ~ ~ - -- - -z_ 2->Ci __ b~ \ !- L~{ S --~,2__\ _ 
! ------ ,~ -:----------,- j_~~ · --1-D~~ - , - ~~P- i--·$~L\ _ _j 
L_ - -~.LO+-- -- \.3~ ·-- l _ _l~]3. - It~~ · j_ 2®_J 

l-=-~~ I b\\c -i-:=-___ j L)~~ _-_ ~-- -------+ =----1 
~- ----1-- - -- j·---- ----- I --- j 
1--------+-- -- - ·-- ---· -t- I . ±-· ------+-----~ i 

L--------- ··- ·+ I 

I I i 
- __ ---+-I - .-,:----.------- ·-----'------·-o----- --i=---~ 

r~ ---+-____ J___ i ____ I- -~~=-L-==--=--1 
~- -± - +-- ____ L __ _ 
.____I _ _ _ __i__ -- ____ _j__ __ _ __ l _____ =_J 
~-------!-- r--- -J---_J____ - -L --- - -1 

~-· -----------j-- ---- ---~--------- - ,-- - i --- : 
l I I 

1 

I -·- -,-- ---- ~--1-------- 1--· -----~--j I I r=- -- -+ -- ---1 -1- -[~_- ~--=]= =~=~=-~1 
I ~ - - -------- - - -- --- - - - I --- - - - -· --

otm •· ~(J 
<i ·n"lfilf!<- Pr~~ ; 1 • i7 ed vtith· N ..........__.. 



E.3-7 
10636-7-10 253 

3/2/16 n2 bkg 3950 3787 3136 3993 4424 4411 
tca1 chart avg bkg b1 b2 
CC137629 20x 10x 4x 2x 
co 177024 101 9530 5.05 17735 10.1 43773 25.25 92607 50.5 
ch4 174566 99.8 9436 4.99 17822 9.98 43531 24.95 92060 49.9 
co2 709754 398 40344 19.9 76056 39.8 178906 99.5 371151 199 
tgnmo 288625 161.2 19521 8.06 34497 16.12 74385 40.3 148171 80.6 
c2 140993 79.2 7833 3.96 16190 7.92 35321 19.8 71953 39.6 
FF18628 lowprax 2x 
co 
ch4 4.01 2.01 
co2 
tgnmo 3.00 1.50 
c2 4.00 2.00 
tgnmo 0 ch4 

0 0 0 0 
15571 8.06 9436 4.99 
30547 16.12 17822 9.98 
70435 40.3 43531 24.95 

144221 80.6 92060 49.9 
284675 161.2 174566 99.8 

~ 

~ CH4 by fid/tca 
~ TGNMO by fid/tca 
f-

120 
180 ~ 

- y = 0.0005647x 
1,60 ... ,_ 

I R2 = 0.9998407 / 
[ 10d v-n ' ,_ R' = 0.9991563 

/ - 140 

/ 0 - > 120 80 - E / / 0. 
~ - 0. 100 

/ E - ti Q. 
60 Q. 

/ - c 80 0 

/ 
u 

- CJ c 
0 
u 

- 60 

/ 
40 

/ -

- 40 

/ -
20 

20 / -

/ -

- 0 
0 

- 0 100000 200000 300000 0 50000 100000 150000 200000 
-

response response 
-

I I I I I I 

Page 1 



E.3-8 
10636-7-10 253 

A B c D E F G H I J 
1 Date: 3/7/2016 
2 co2 % 3.55 
3 area co2 bkg 8324 8320 9492 
4 bkg avg 8712 
5 Client: Delta 
6 Direct TGNMO 
7 C02bkg 1 
8 N2 bkg 3591 3709 3650 3.55 
9 8712 
10 tgnmo rf ch4 rf 
11 161 .2 99.8 from 
12 cc119017 290505 0.000563 174459 0.000567 C02bkg 1 
13 289920 177464 
14 ch4 %co2 co2 bkg tgnmo 
15 dil p1 p2 lab# ch4 tgnmo ppm ppm 
16 1.8 495 820 10636-7 9564 0.00 3.52 8638 1.55 
17 1.8 495 820 10636-7 9640 0.00 3.52 8638 1.68 
18 1.5 415 821 10636-8 17164 9612 28.89 3.56 8737 1.46 
19 1.5 415 821 10636-8 16470 9665 27.72 3.56 8737 1.55 
20 1.8 460 824 10636-9 9375 0.00 3.47 8516 1.56 
21 1.8 460 824 10636-9 9366 0.00 3.47 8516 1.54 
22 1.8 454 820 10636-10 9550 0.00 3.49 8565 1.80 
23 1.8 454 820 10636-10 9526 0.00 3.49 8565 1.76 
24 #DIV/O! #VALUE! #VALUE! 
25 #DIV/O! 0 #DIV/O! 
26 #DIV/O! 0 #DIV/O! 
27 #DIV/O! 0 #DIV/O! 
28 area response factor 
29 ethane 79.2 143332 0.000553 
30 co 101 173421 
31 rf 0.000582 Ethane 
32 dil p1 p2 lab# area cone area cone 
33 1.8 495 820 10636-7 0.000 0.000 
34 1.8 495 820 10636-7 0.000 0.000 
35 1.5 415 821 10636-8 0.000 0.000 
36 1.5 415 821 10636-8 0.000 0.000 
37 1.8 460 824 10636-9 0.000 0.000 
38 1.8 460 824 10636-9 0.000 0.000 
39 1.8 454 820 10636-10 0.000 0.000 
40 1.8 454 820 10636-10 0.000 0.000 

Page 1 



E.3-9 
10636-7-10 253 

following are calculation formulas using sample 10636-7 as an example: 
FOR 25.3 CANISTER 

CH4 = $G$12*E 16*C 16/B 16* A 16 
TGNMO = $E$12*(F16-116)*C16/816*A 16 
Ethane = $F$29*G33*C33/B33* A33 

C02 bkg = $J$9*H 16/$J$8 

Page 1 



E.3-10 
low level recovery 

date 3/7/2016 3/7/2016 
time 10:10:37 16:34:45 

3-point 
rf tgnmo 0.0005647 

area n2 bkg 3591 3709 

area ff18628/2 6272 6361 
area net 2681 2652 

ppmv cone 1.51 1.50 

ppmv theo 1.50 1.50 

recovery %R 101 100 

ethane 
area net 3409 3531 

ppmv cone 1.93 1.99 

ppmv theo 2.00 2.00 
i 
1 

recovery %R 96.3 99.7 

Page 1 



E.3-11 
QC run before after 

BEFORE AFTER 

date: 3/7/2016 3/7/2016 
time: 10:10:37 16:34:45 

tgnmo 
ff18628 
theoretical 1.50 1.50 
actual 1.51 1.5 

% difference 0.67 0.0 

ethane 

theoretical 2.00 2.00 
actual 1.93 1.99 

% difference 3.5 0.50 

Page 1 



Data File G:\HPCHEM\2\DATA\T030716\SIG10002.D 
Sample Name: Audit Std 

===================================================================== 
Acq. Operator 
Acq. Instrument 
Injection Date 

Acq. Method 
Last changed 

Analysis Method 
Last changed 
Method Info 

msp 
TCA #1 
3/7/2016 10:10:37 AM 

G:\4\METHODS\TCA2S.M 
3/7/2016 10:07:43 AM by msp 
(modified after load ing ) 
G: \HPCHEM\METHOD\TCAlL . M 
11/19/2015 4:37:13 PM 

TCA2 

Location 

Inj Volume 

ADC1 A, ADC1 CHANNEL A (G:\HPCHEM\2\DATA\T030716\SIG10002.D) 

uV -

30000-

22000 ~;-~~ 

0 

Sorted By 
Multiplier: 

I 

2 
I 

4 

Area Percent Report 

Signal 
1 . 0000 

Dilution : 1.0000 
Use Multipl i er & Dilution Factor with ISTDs 

Signal 1: ADCl A, ADCl CHANNEL A 

I 

8 

Peak RetTime Type Width Area Height Area 
# [min ] [min] [uV*s] [uV] % 

---- 1------ -1 - - -- 1-------1----------1----------1-------- 1 
1 5 .838 MM 0 . 2143 1496.78784 116 . 39880 15 .46172) 
2 6 . 574 MM 0.2153 1705 . 83435 132. 02916 17.62116 
3 7 . 316 MM 0 . 2835 3068.6391 6 180 . 37468 31.69884 

Vial 1 

Manually 

I 

10 

~1-S~ 

4 7 . 563 MM 0.1302 3409.34253 436 . 48651 35.21828(-z, 

Totals 9680 . 60388 865.28915 

===================================================================== 
*** End of Report *** 

TCA #1 3 /8/2016 3:32 : 17 PM 

~t-rll 
~~ ) ~(;~.g/ 7-

I , ~ , ·~-~-~, -,---,-- ' 
12 14 mir 

{.p-Z12 

Page 1 of 1 



Data File G:\HPCHEM\2\DATA\T030716\SIG10001 . D 

Sample Name: N2 

===================================================================== 
Acq. Operator 
Acq. Instrument 
I njection Date 

Acq. Method 
Last changed 
Analysis Method 
Last changed 
Method Info 

msp 
TCA #1 
3/7/2016 9:55:28 AM 

G:\4\METHODS\TCA2S.M 
11/16/2005 11: 03:38 AM 
G:\HPCHEM\METHOD\TCAlL.M 
11/19/2015 4:37:13 PM 
TCA2 

Location 

Inj Volume 

ADC1 A, ADC1 CHANNEL A (G:\HPCHEM\2\DATA\T030716\SIG10001 .D) 

uV 

30000 -

28000-

26000 -1\ 

24000 -

22000 I I I I 

0 2 4 6 8 

Vial 1 

Manually 

I 
10 

===================================================================== 
Area Percent Report 

===================================================================== 

Sorted By 
Mul t iplier: 

Signal 
1. 0000 

Dilution: 1 . 0000 
Use Multiplier & Dilution Factor with ISTDs 

Signal 1 : ADCl A, ADCl CHANNEL A 

Peak RetTime Type Width Area Height Area 
# [min] [min] [uV*s ] [uV] % 

---- 1-------1----1---- - --1----------1----------1--------1 
1 

2 

Totals 

6.558 MM 

7.296 MM 

0.3896 3037.34692 129 .93222 84.561 14 
0.0676 554. 54742 136 . 7 91 75 15.43886 

3591.89435 266.72397 

*** End of Report *** 

TCA #1 3/8/2016 12 : 28:23 PM 

I 
12 

rl -&3-13 

I 

14 

Page 1 of 1 
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Data File G:\HPCHEM\2\DATA\T030716\SIG10019.D 
Sample Name: Audit Std 

Acq. Operator 
Acq. Instrument 
Injection Date 

Acq. Method 
Last changed 

Analysis Method 
Last changed 
Method Info 

msp 
TCA #1 
3/7/2016 4:34:45 PM 

G:\4\METHODS\TCA2S.M 
3/7/2016 4:13:29 PM by msp 
(modified after loading) 

G:\HPCHEM\METHOD\TCAlL.M 
11/19/2015 4:37:13 PM 
TCA2 

Location 

Inj Volume 

ADC1 A, ADC1 CHANNEL A (G:\HPCHEM\2\DATA\T030716\SIG10019.D) 

uV -

30000-

24000 -

Vial 1 

Manually 

22000 - - r-

0 
I 
4 

,-,-,-,- I r 
10 

,----.--r-,-1 -,-- -,--- T 

6 8 12 

===================================================================== 
Area Percent Report 

===================================================================== 

Sorted By Signal 
Mult iplier : 1.0000 
Dilution : 1.0000 
Use Multiplier & Dilution Factor with ISTDs 

Signal 1: ADCl A, ADCl CHANNEL A 

Peak RetTime Type Width Area Height Area 
# [min] [min] [uV*s) [uV] % 

----1-------1----1------- 1- --- - - ----1 - ---- --- -- 1--------1 
1 6.579 MM 0.3553 3149.30737 147 . 71329 31.83485) f-11.,-}--Jwt-O 
2 7.277 MM 0.1683 3212.26221 318.05212 32.47123 d 

3 7.654 MM 0.1406 3531.07227 418.70956 35 . 69393["'1-. 

Totals 9892.64185 884 . 47498 

===================================================================== 
*** End of Report *** 

TCA #1 3/8/2016 3 : 31 : 50 PM Page 

I 

14 mir 

1 of 1 



Data File G:\HPCHEM\2\DATA\T030716\SIG10020.D 
Sample Name: N2 

===================================================================== 
Acq. Operator 
Acq. Instrument 
Injection Date 

Acq. Method 
Last changed 

Analysis Method 
Last changed 
Method Info 

msp 
TCA #1 
3/7/2016 4:48:27 PM 

G:\4\METHODS\TCA2S.M 
3/7/2016 4:13:29 PM by msp 
(modified after l oading) 

G:\HPCHEM\METHOD\TCAlL.M 
11/19/2015 4:37:13 PM 
TCA2 

Location 

Inj Volume 

ADC1 A, ADC1 CHANNEL A (G:\HPCHEM\2\DATA\T030716\SIG10020.D) 

uV 

30000 

28000 

26000 

24000 

22000 o-~-~~--i-,------,--,,-~~~ 

0 2 4 6 8 

Area Percent Report 

Sorted By Signal 
Mu l tiplier: 1.0000 
Dilution: 1.0000 
Use Multiplier & Dilution Factor wit h ISTDs 

Signal 1: ADCl A, ADCl CHANNEL A 

Peak RetTime Type Width Area Height Area 
# [min] [mi n] [uV*s ] [uV] % 

---- 1------- 1----1------- 1---- - ----- 1------- ---1-------- 1 
1 

2 

Totals 

6. 5 86 MM 
7.303 MM 

0.3376 2896.42969 143 . 00322 78 . 10668 
0.0728 811.86987 185 . 92601 21.89332 

3708.29956 328.92923 

Vial 1 

Manually 

===================================================================== 
*** End of Report *** 

TCA #1 3/8/2016 12:28 :41 PM 

~ -E.3-15 

12 

Page 1 of 1 



E.3-16 
precision 

3/7/2016 PRECISION 

repeat injection precision 
N2 bkg 

cc137629 3650 
TGNMO 

lnj . # cone. area rf %diff from 
mean 

1 161 .2 290505 0.000562 0.10 
2 161 .2 289920 0.000563 0.10 

mean 0.000563 

Page 1 



Data File G:\HPCHEM\2\DATA\T030716\SIG10001 . D 

Sample Name: N2 

===================================================================== 
Acq. Operator 
Acq. Instrument 
Injection Date 

Acq. Method 
Last changed 
Analysis Method 
Last changed 
Method Info 

msp 
TCA #1 
3/7/2016 9:55 : 28 AM 

G:\4\METHODS\TCA2S.M 
11/16/2005 11:03:38 AM 
G:\HPCHEM\METHOD\TCAlL .M 
11/19/2015 4:37:13 PM 
TCA2 

Location 

Inj Volume 

ADC1 A, ADC1 CHANNEL A (G:\HPCHEM\2\DATA\T030716\SIG10001 .D) 

uV -

30000 -

28000-

26000 -

24000 -J 

22000 
0 

Sort ed By 
Multiplier: 

I 
2 

~~ ,;. 
~· $' 

a> ~ 
LO ij,· m ij,· 
~0 ~~0 

·-

I I I 

4 6 8 

Area Percent Report 

Signal 
1. 0000 

Dilution: 1 .0000 
Use Mul t i p l ier & Dilut i on Factor wi th ISTDs 

Signal 1: ADCl A, ADCl CHANNEL A 

Pea k RetTime Type Wi dth Area Hei ght Area 
# [min] [min ] [uV*s] [uV] % 

---- 1--- ---- 1-- -- 1---- ---1----------1----------1-------- 1 
1 

2 

Totals 

6.558 MM 

7 .296 MM 

0 . 3896 3037.34692 129.93222 84.561 1 4 
0.0676 554.54742 136.791 75 15.43886 

35 91.894 35 266. 72397 

Vial 1 

Manually 

1
1
0 

===================================================================== 
*** End of Report *** 

TCA #1 3/8/201 6 12 : 2 8: 23 PM 

t-J -&3-17 

I I 
12 14 mir 

Page 1 of 1 



Data File G:\HPCHEM\2\DATA\T030716\SIG10020.D 

Sample Name: N2 

===================================================================== 
Acq. Operator 

Acq. Instrument 

In j ection Date 

Acq. Method 

Last changed 

Analysis Method 

Last changed 

Method Info 

msp 

TCA #1 
3/7/2016 4 : 48:27 PM 

G:\4\METHODS\TCA2S.M 

3/7/2016 4:13:29 PM by msp 

(modified after loading) 

G:\HPCHEM\METHOD\TCAlL.M 
11/19/2015 4:37:13 PM 

TCA2 

Location 

Inj Volume 

ADC1 A, ADC1 CHANNEL A (G:\HPCHEM\2\DATA\T030716\SIG10020.D) 

uV 

30000 -

Vial 1 

Manually 

/"~3-18 

22000-i-~-~~-~l ~~-.---,--.--.--,--~, ~~-~~1 -~~~~~1-~~--~~1~~-~-.----i-,----------,-

o 2 4 6 8 10 12 14 mir 

Sorted By 
Multiplier: 

Dilution: 

Area Percent Report 

Signal 
1. 0000 

1. 0000 

Use Multiplier & Dilution Factor wit h I STDs 

Signal 1: ADCl A, ADCl CHANNEL A 

Peak RetTime Type Width Area Height Area 

# [min] [min) [uV*s) [uV) % 

- ---1-------1---- 1------- 1----------1---------- 1--------1 
1 

2 

Totals 

6.586 MM 
7 . 303 MM 

0.3376 2896 . 42969 143.00322 78. 10668 
0.0728 811.86987 185.92601 21 . 89332 

3708.29956 328.92923 

*** End of Report *** 

TCA #1 3 /8/2016 12:28: 41 PM Page 1 of 1 



Data File G:\HPCHEM\2\DATA\T030716\SIG10003.D 
Sample Name: Std 

===================================================================== 
Acq . Operator 
Acq. Instrument 
Injection Date 

Acq. Method 
Last changed 

Analysis Method 
Last changed 
Method Info 

msp 
TCA #1 
3/7/2016 10 :24 :57 AM 

G:\4\METHODS\TCA2L.M 
3/7/2016 10:22:00 AM by msp 
(modified after loading) 
G:\HPCHEM\METHOD\TCAlL .M 
11/19/2015 4 :37 :13 PM 
TCA2 

Location 

Inj Volume 

ADC1 A, ADC1 CHANNEL A (G:\HPCHEM\2\DATA\T030716\SIG10003.D) 

Vial 1 

Manually 

h 
E.3-~/J 

~W\ 

uV ~ \ r8>'<>rJ''O ~"J"J'lt ; \ 1>'b~'lt r· g .~ 1 
~-__,,_~~-.,..., -----------..J.-"""j\'- :___,~..,..., -.l,1 ~L_· -q,'l>...,·."'1--'<>"J~~..,.,~-_._ ,__,~~-~~~~~ 

30000 

28000 

26000 

24000 

22000 -,-~--~--,-.-.------~~-~~-~-~~~---,------,--.------~~-~~-~-~~-~~-~~~ 

o 2 4 6 8 10 12 14 mi 

===================================================================== 

Sorted By 
Multiplier: 
Dilution: 

Area Percent Repor t 

Signal 
1.0000 
1. 0000 

Use Multiplier & Dilution Factor wi th ISTDs 

Signal 1: ADCl A, ADCl CHANNEL A 

Peak RetTime Type Width Area Height Area 
# (mi n) (min) [uV*s) [uV] % 

----1------- 1----1-------1 ----------1---------- 1-------- 1 
1 0 .94 8 MF 0.0562 1.73 421e5 5.1 44 59e4 11. 81051 
2 1.384 FM 0.0815 1.74459e5 3.56955e4 11 . 88117 

3 2 .94 3 MM 0 . 2081 6 . 86648e5 5. 49960e4 46 .7 6276 
4 9 . 080 MM 0 . 6764 l . 43332e5 3531 . 99121 9.76134 

cO 

c.J.lf 
{ IJ-z,_ 

c: z, 
5 10.696 MM 0 .2 688 1632.75977 101 . 22126 0.11120 
6 12 .117 MM 0.3380 2 . 88872e5 1.42448e4 19.67302) ~jJYfA,(/ 

Totals : l.46837e6 1 . 60015e5 

*** End of Report *** 

TCA #1 3/8/2016 12:29:54 PM 

-

Page 1 of 1 



Data File G:\HPCHEM\2\DATA\T030716\SIG10018.D 
Sample Name: Std 

===================================================================== 
Acq. Operator 
Acq . Instrument 
Injection Date 

Acq. Method 
Last changed 

Analysis Method 
Last changed 
Method Info 

msp 
TCA #1 
3/7/2016 3:52:49 PM 

G:\4\METHODS\TCA2L.M 
3/7/2016 10:22:00 AM by msp 
(modified after loading) 
G:\HPCHEM\METHOD\TCAlL.M 
11/19/2015 4:37:13 PM 
TCA2 

Location 

Inj Volume 

ADC1 A, ADC1 CHANNEL A (G:\HPCHEM\2\DATA\T030716\SIG10018.D) 

uV 

30000 

28000 

26000 

24000 

Vial 1 

Manually 

22000 - , - , I .--1- 1-r-
0 4 6 8 10 

Sorted By 
Multiplier: 
Dilution: 

Area Percent Report 

Signal 

1. 0000 
1.0000 

Use Multiplier & Dilution Factor with ISTDs 

Signal 1: ADCl A, ADCl CHANNEL A 

Peak RetTime Type Width Area Height Area 
# [min] [min] [uV*s] [uV] % 

----1-------1---- 1------- 1---------- 1----------1--------1 
1 0.929 MF 0.0528 1.78388e5 5.62930e4 11.93997 
2 1. 333 FM 0.0743 1.77464e5 3.98248e4 11. 87808 
3 2.707 MM 0.1831 7 . 05460e5 6.42035e4 47.21818 
4 8.030 MM 0.5951 1.42802e5 3999.10669 9.55807 
5 11.179 MM 0.2679 1570.33618 97.69292 0.10511 
6 12.136 MM 0 .3461 2.88359e5 1.38879e4 19.30060 

Totals : 1.49404e6 1.78306e5 

) t-:}:Nyw..e 

===================================================================== 
*** End of Report *** 

TCA #1 3/8/2016 12:30 :0 6 PM 

- 1-,-
12 14 mi 

zi//1z.i 

Page 1 of 1 



Data File G:\HPCHEM\2\DATA\T030716\SIG10010.D 

Sample Name: 3.55% co2bkg 2 

===================================================================== 
Acq. Operator 
Acq. Instrument 
Injection Date 

Acq. Method 
Last changed 

Analysis Method 
Last changed 
Method Info 

msp 
TCA #1 
3/7/2016 12:56 : 43 PM 

G:\4\METHODS\TCA2L . M 
3/7/2016 10:22:00 AM by msp 
(modified after loading) 
G:\HPCHEM\METHOD\TCAlL.M 
11/19/2015 4:37:13 PM 
TCA2 

Location 

Inj Volume 

ADC1 A, ADC1 CHANNEL A (G:\HPCHEM\2\DATA\T030716\SIG10010.D) 

uV -

30000 -

28000 -

26000-

24000 -

22000 ,- , I r-r , 
I r-- r I 

0 2 4 6 8 

Area Percent Report 

Vial 1 

Manually 

I 

I ,-
10 

===================================================================== 

Sorted By 
Multiplier: 

Signal 

1. 0000 
Dilution: 1.0000 
Use Multiplier & Dilution Factor with ISTDs 

Signal 1: ADCl A, ADCl CHANNEL A 

Peak RetTime Type Width Area Height Area 
# [min) [mi n) [uV*s) [uV) % 

---- 1-------1----1-------1----------1--------- - 1-------- 1 
1 12.179 MM 0.4702 8324 . 01660 295 . 02731 1.000e2 

Totals : 8324 . 01660 295. 02 731 

===================================================================== 
*** End of Report *** 

TCA #1 3/8/2 01 6 1 2 : 56: 34 PM 

E.3-21 

~'].. 
~· en • c{J>'V ,... 

.... !l>' *0 

r I - -.--,-- ' ' I 

12 14 mir 

Page 1 of 1 



Data File G:\HPCHEM\2\DATA\T030716\SIG10013.D 
Sample Name: 3.55% co2bkg 3 

===================================================================== 
Acq. Operator 
Acq. Instrument 
Injection Date 

Acq. Method 
Last changed 

Analysis Method 
Last changed 
Method Info 

msp 
TCA #1 
3/7/2016 2:00:04 PM 

G:\4\METHODS\TCA2L.M 
3/7/2016 10: 22:00 AM by msp 
(modified after loading) 

G:\HPCHEM\METHOD\TCAlL.M 
11/19/2015 4:37:13 PM 
TCA2 

Location 

Inj Volume 

ADC1 A, ADC1 CHANNEL A (G:\HPCHEM\2\DATA\T030716\SIG10013.D) 

uV 

30000 

28000 

26000 

24000 

22000 
0 

Sorted By 
Multiplier : 

' - r 

2 
--,-- ,- , --r-

4 6 

Area Percent Report 

Signal 
1. 0000 

Dilution: 1.0000 
Use Multiplier & Dilution Factor with ISTDs 

Signal 1: ADCl A, ADCl CHANNEL A 

8 

Peak RetTime Type Width Area Height Area 
# [min] [min] [uV*s] [uV] % 

----1-------1----1------- 1----------1---------- 1--------1 
1 12.158 MM 0.4890 8319.65820 283.55283 1.000e2 

Totals : 8319.65820 283.55283 

Vial 1 

Manually 

r--r-- 1 1 

10 12 

===================================================================== 
*** End of Report *** 

TCA #1 3/8/2016 12:56:58 PM 

E.3-22 

14 mi 

Page 1 of 1 



Data File G:\HPCHEM\2\DATA\T030716\SIG10017.D 

Sample Name: 3.55% co2bkg 4 

===================================================================== 
Acq. Operator 

Acq. Instrument 
Injection Date 

Acq. Method 

Last changed 

Analysis Method 

Last changed 

Method Info 

msp 

TCA #1 
3/7/2016 3:32:29 PM 

G:\4\METHODS\TCA2L.M 

3/7/2016 10:22:00 AM by msp 
(modified after loading) 

G:\HPCHEM\METHOD\TCAlL.M 

11/19/2015 4:37:13 PM 

TCA2 

Location 

Inj Volume 

ADC1 A, ADC1 CHANNEL A (G:\HPCHEM\2\DATA\T030716\SIG10017.D) 

uV 

30000 

28000 

26000 

24000 

Vial 1 

Manually 

E.3-23 

22000 ---~-~~-~~~---~~ ~,---,------,--...---r--.---.---.-,-~-~~~..----.--, 

0 2 4 6 8 10 

===================================================================== 
Area Percent Report 

===================================================================== 

Sorted By 

Multiplier: 

Signal 

1. 0000 

Dilution: 1 . 0000 
Use Multiplier & Dilution Factor with ISTDs 

Signal 1: ADCl A, ADCl CHANNEL A 

Peak RetTime Type Width Area Height Area 

# [min) [min) [uV*s] [uV] % 

----1-------1----1-------1----------1--------- -1----- - - - 1 
1 1 2.176 MM 0.5439 9492.08301 290.86621 l.000e2 

Totals : 9492.08301 290.86621 

*** End of Report *** 

TCA #1 3/8/2016 12: 57 :13 PM 

12 14 mi 

Page 1 of 1 



Data File D:\2016NV\TCA1 16\T030716\SIG10006.D 
Sample Name: 10636-7 

y \ 

===================================================================== 
Acq. Operator 
Acq. Instrument 
Injection Date 

Acq. Method 
Last changed 

Analysis Method 
Last changed 

uV 

32000 

30000 

28000 

26000 ~ -

24000 

msp 
TCA #1 
3/7/2016 11:29:41 AM 

G:\4\METHODS\TCA2L.M 
3/7/2016 10:22:00 AM by msp 
(modified after loading) 

C:\CHEM32\l\METHODS\TCA.M 
1/15/2016 3:49:23 PM 

22000 ~3~~~~~-,-----.~-,---r---.~-,--,----.~--.-
o 

Sorted By 
Multiplier: 
Dilution: 

2 4 6 

Area Percent Report 

Signal 
1.0000 
1.0000 

Use Multiplier & Dilution Factor with ISTDs 

Signal 1: ADCl A, ADCl CHANNEL A 

Location 

Inj Volume 

8 

Peak RetTime Type Width Area Height Area 
# [min) [min) [uV*s) [uV] % 

----1-------1----1------- 1----------1----------1--------1 
1 12.142 MM 0.5078 9563.81152 313 .91827 l . 000e2 

Totals : 9563.81152 313.91827 

*** End of Report *** 

Instrument 1 3/8/2016 4:38:21 PM 

Vial 1 

Manually 

I 
----1-~- -

10 

E.3-24 

----'--- ..... ~· -- - -· ___..-. -· - ,_ 

12 14 mi 

Page 1 of 1 



Data File G:\HPCHEM\2\DATA\T030716\SIG10007.D 

Sample Name: 10636- 7 y ~ 

===================================================================== 
Acq. Operator 
Acq. I nstrument 
Injection Date 

Acq. Method 
Last changed 

Analysis Method 
Last changed 
Method Info 

msp 
TCA #1 
3/7/2016 11:51:53 AM 

G:\4\METHODS\TCA2L.M 
3/7/2016 10:22:00 AM by msp 
(modified after loading) 

G:\HPCHEM\METHOD\TCAlL.M 
11/19/2015 4:37:13 PM 

TCA2 

Location 

Inj Volume 

ADC1 A, ADC1 CHANNEL A (G:\HPCHEM\2\DATA\T030716\SIG10007.D) 

uV 

30000 

28000 

26000 

24000 

22000 
0 

Sorted By 
Multiplier: 

6 

Area Percent Report 

Signal 
1.0000 

Dilution: 1.0000 
Use Multipl i er & Dilution Factor with ISTDs 

Signal 1: ADCl A, ADCl CHANNEL A 

8 

Peak RetTime Type Width Area Height Area 
# [min] [min] [uV*s] [uV] % 

----1-------1---- 1-------1 - - - -------1---------- 1--------1 
1 12.148 MM 0.5322 9640.11328 301 . 87106 l.000e2 

Totals : 9640.11328 301.87106 

Vial 1 

Manually 

10 

===================================================================== 
*** End of Report *** 

TCA #1 3/8/2016 3:11:17 PM 

I -,-
12 

E.3-25 

14 

Page 1 of 1 

mi 



Data File G:\HPCHEM\2\DATA\T030716\SIG10008.D 

Sample Name: 10636-8 r' 
===================================================================== 
Acq. Operator 
Acq. Instrument 
Injection Date 

Acq. Method 
Last changed 

Analysis Method 
Last changed 
Method Info 

msp 
TCA #1 
3/7/2016 12:14:59 PM 

G:\4\METHODS\TCA2L.M 
3/7/2016 10:22:00 AM by msp 
(modified after loading) 
G:\HPCHEM\METHOD\TCAlL.M 
11/19/2015 4:37:13 PM 
TCA2 

Location 

Inj Volume 

ADC1 A, ADC1 CHANNEL A (G:\HPCHEM\2\DATA\T030716\SIG10008.D) 

uV ~'? 
N ~"-:. 
Cl) ~-':¥0 30000 

28000 

26000 

24000 

-,--,----,,----,----,--,·~1-r-1-r-

2 4 6 8 

Area Percent Report 

Sorted By Signal 
Multiplier: 1.0000 
Dilution: 1 . 0000 
Use Multiplier & Dilution Factor with ISTDs 

Signal 1: ADCl A, ADCl CHANNEL A 

Peak RetTime Type Width Area Height Area 
# [min] [min] [uV*s] [uV] % 

----1-------1----1-------1----------1----------1--------1 
1 
2 

1. 382 MM 

12.150 MM 

Totals : 

0. 0785 1. 71838e4 
0.5493 9611.91211 

3647.42676 64.12895 
291.64899 35.87105 

2.67957e4 3939.07574 

*** End of Report *** 

TCA #1 3/8/2016 3 : 12:10 PM 

Vial 1 

Manually 

10 

E.3-26 

1 1-r-r I - r - r 

12 14 mi 

Page 1 of 1 



Data File D:\2016NV\TCA1 16\T030716\SIG10009.D 
Sample Name: 10636-8 ('"'i-

Acq. Operator 
Acq. Instrument 
Injection Date 

Acq . Method 
Last changed 

Analysis Method 
Last changed 

320::1 

I' 

Ii 
,I 

msp 
TCA #1 
3/7/2016 12:35:16 PM 

G:\4\METHODS\TCA2L.M 
3/7/2016 10:22:00 AM by msp 
(modified after loading) 
C:\CHEM32\1\METHODS\TCA.M 
1/15/2016 3 : 49:23 PM 

\ 
'\ 
\ 
\, 

'·,'----~ 
··--...+ 

11 . 

Location 

Inj Volume 

30000 j1 
28000 ~!. 
26000 j 
24000 r·---

-v-• \-----' . - ·. --· -- · --~--- --.. -·-·" 

E.3-27 

Vial 1 

Manually 

22000 -r---.----,~-,-----,~-,---,-~,----,.-~.,.--,-~.--.----,~-.---,-~.----,.-~.,---,-~.---,-~..----.----,~-.---,-~-.---,-~.,--,-~ 

0 2 4 6 8 10 12 14 

Area Percent Report 
==========~========================================================== 

Sorted By Signal 
Multiplier: 1 .0000 
Dil ution : 1.0000 
Use Multipl ier & Dilution Factor with ISTDs 

Signal 1: ADCl A, ADCl CHANNEL A 

Pe a k Re t Time Type Width Area Height Area 
# [mi n] [min] [uV*s] [uV] % 

- ---1-------1----1-------1---------- 1- ----- - - -- 1--------1 
1 1.35 0 MM 0.0754 l.64696e4 3642.19727 63.01813 
2 12.179 MM 0.5497 9665 . 107 42 293.05627 36. 98187 

Totals : 2.61 347e4 3935 .25354 

===================================================================== 
*** End of Report *** 

I nstrument 1 3/8/201 6 4 : 3 4: 2 9 PM Page 1 of 1 

I 
mi 



Data File G:\HPCHEM\2\DATA\T030716\SIG1001 1 .D 

Sample Name: 10636-9 '( \ 

===================================================================== 
Acq. Operator 

Acq. Instrument 

Injection Date 

Acq. Method 

Last changed 

Analysis Method 

Last changed 

Method Info 

msp 

TCA #1 
3/7/2016 1: 17:57 PM 

G:\4\METHODS\TCA2L.M 

3/7/2016 10:22:00 AM by msp 

(modified after loading) 

G:\HPCHEM\METHOD\TCAlL.M 

11/19/2015 4:37 : 13 PM 

TCA2 

Location 

Inj Volume 

ADC1 A, ADC1 CHANNEL A (G:\HPCHEM\2\DATA\T030716\SIG10011.D) 

uV 

30000 

28000 

26000 

24000 

22000 ,- , 
0 2 4 6 8 

Vial 1 

Manually 

,-. 
10 

===================================================================== 
Area Percent Report 

===================================================================== 

Sorted By 

Mul tipl ier: 

Dilution: 

Signal 

1. 0000 

1. 0000 

Use Multiplier & Dilution Facto r with ISTDs 

Signal 1: ADCl A, ADCl CHANNEL A 

Peak RetTime Type Width Area Height Area 

# [min] [min] [uV*s ] [uV] % 

- - -- 1-------1----1-------1----------1----------1--------1 
1 12.149 MM 0.5147 9374.91016 303.55313 1.000e2 

Totals : 9374.91016 303 .55313 

*** End of Report *** 

TCA #1 3/8/201 6 1: 00:10 PM 

E.3-28 

12 14 mi 

Page 1 of 1 



Data File D:\2016NV\TCA1 16\T030716\SIG10012.D 
Sample Name: 10636-9 

Acq. Operator 
Acq . Instrument 
Injection Date 

Acq. Method 
Last changed 

Analysis Method 
Last changed 

msp 
TCA #1 
3/7/2016 1:38:31 PM 

G:\4\METHODS\TCA2L.M 
3/7/2016 10:22:00 AM by msp 
(modified after loading) 

C:\CHEM32\ 1\METHODS\TCA.M 
1/15/2016 3:49:23 PM 

' \ 
! 
i 

' 

\ 
\\, 

·-~ .. 
. ·----~ .......... ~ -

Location Vial 1 

Inj Volume Manually 

===================================================================== 
Area Percent Report 

Sorted By Signal 
Multiplier: 1.0000 
Dilution: 1.0000 
Use Multiplier & Dilution Factor with ISTDs 

Signal 1: ADCl A, ADCl CHANNEL A 

Peak RetTime Type Width Area Height Area 
# [min] [min] [uV*s] [uV] % 

----1------- 1----1-------1----------1 - - - - - - ---- 1--------1 
1 12.155 MM 0.5405 9366 . 52246 288.81723 1.000e2 

Totals : 9366.52246 288.81723 

===================================================================== 
*** End of Report *** 

Ins trument 1 3/8/2016 4 : 30:44 PM 

E.3-29 

Page 1 of 1 



Data File G:\HPCHEM\2\DATA\T030716\SIG10015.D 
Sample Name: 10636-10 <' \ 

===================================================================== 
Acq. Operator 
Acq. Instrument 
Injection Date 

Acq. Method 
Last changed 

Analysis Method 
Last changed 
Method Info 

msp 
TCA #1 
3/7/2016 2:48:53 PM 

G:\4\METHODS\TCA2L.M 
3/7/2016 10:22:00 AM by msp 
(modified after loading) 
G:\HPCHEM\METHOD\TCAlL.M 
11/19/2015 4:37:13 PM 
TCA2 

Location 

Inj Volume 

ADC1 A, ADC1 CHANNEL A (G:\HPCHEM\2\DATA\T030716\SIG10015.D) 

uV 

30000 

28000 

26000 

24000 

22000 
0 2 4 6 8 

Area Percent Report 

Sorted By Signal 
Multiplier: 1.0000 
Dilution: 1 . 0000 
Use Multiplier & Dilution Factor with ISTDs 

Signal 1: ADCl A, ADCl CHANNEL A 

Peak RetTime Type Width Area Height Area 
# [min] [min] [uV*s] [uV] % 

----1-------1----1------- 1----------1----------1-------- 1 
1 12.1 77 MM 0.4655 9550.42969 341 . 96631 1.000e2 

Total s : 9550 . 42969 341.96631 

*** End of Report *** 

TCA #1 3/8/2016 3 :1 5 :04 PM 

Vial 1 

Manually 

10 

E.3-30 

,-----,-, - r---i------, - ' 
12 14 mi 
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Data File G:\HPCHEM\2\DATA\T030716\SIG10016 . D 
Sample Name: 10636-10 

Acq. Operator 
Acq. Instrument 
Injection Date 

Acq. Method 
Last changed 

Analysis Method 
Last changed 
Method Info 

msp 
TCA U 
3/7/2016 3:10:41 PM 

G:\4\METHODS\TCA2L.M 
3/7/2016 10:22:00 AM by msp 
(modified after loading) 
G:\HPCHEM\METHOD\TCAlL.M 
11/19/2015 4:37:13 PM 
TCA2 

Location 

Inj Volume 

ADC1 A, ADC1 CHANNEL A {G:\HPCHEM\2\DATA\T030716\SIG10016.D) 

uV 

30000 

28000 

26000 

24000 I 

E.3-31 

Vial 1 

Manually 

22000-,-~--~~-~~--.-~~~----,-,--,----,-·~~~--.---,---,-~~-.---.-,-.---.---.---,-~~-~ 

O 2 4 6 8 10 12 14 mi 

Sorted By 
Multiplier: 
Dilution: 

Area Percent Report 

Signal 
1. 0000 
1. 0000 

Use Multiplier & Dilution Factor with ISTDs 

Signal 1 : ADCl A, ADCl CHANNEL A 

Peak RetTime Type Width Area Height Area 
# [min] [min] [uV*s] [uV] % 

----1-------1----1-------1----------1---------- 1--------1 
1 12.153 MM 0.5518 9525.66895 287.70825 1.000e2 

Totals : 9525.66895 287.70825 

*** End of Report *** 

TCA #1 3/8/2016 1:01:10 PM Page 1 of 1 



E.3-32 
10636-7-1 0 253 

date 3/4/2016 
PERMS 

client Delta 
rf AVG 

ch4 40.01 0.000493 0.000496 0.000495 
co2 39.92 0.00033 0.000333 0.000332 
o2 21.5 #DIV/O! #DIV/O! #DIV/O! 
n2 76.6 #DIV/O! #DIV/O! #DIV/O! 

STD ch4 co2 o2 n2 
81135 120916 

lab no. 80588 119797 
1.00 10636-7 0 18954 
1.00 10636-7 0 19083 
1.00 10636-8 0 16114 
1.00 10636-9 0 18806 
1.00 10636-10 0 18937 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

uncorr to 
p2/p1 % Oil 

cone. 
sample vol total vol ch4 co2 cone factor 

20 36 10636-7 0.000 6.29 3.49 1.80 
20 36 10636-7 0.000 6.33 3.52 1.80 
20 30 10636-8 0.000 5.34 3.56 1.50 
20 36 10636-9 0.000 6.24 3.47 1.80 
20 36 10636-10 0.000 6.28 3.49 1.80 
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E.3-33 
10636-7-10 253 

date 2/22/2016 
PERMS 

client Delta 
avg area rf AVG 

ch4 40.01 0.000493 0.000496 0.000495 
co2 39.92 0.00033 0.000333 0.000332 
o2 21 .5 0.001325 0.001324 0.001325 
n2 76.6 0.001244 0.001238 0.001241 

STD ch4 co2 o2 n2 
81135 120916 16223 61551 

p1 p2 lab no. 80588 119797 16237 61863 
495 820 1.66 10636-7 0 18954 4522 
495 820 1.66 10636-7 0 19083 4341 
415 821 1.98 10636-8 0 16114 3631 
460 824 1.79 10636-9 0 18806 4179 
454 820 1.81 10636-10 0 18937 4114 

#DIV/O! 0 0 0 
#DIV/01 0 0 0 
#DIV/O! 0 0 0 
#DIV/O! 0 0 0 
#DIV/O! 0 0 0 
#DIV/O! 0 
#DIV/O! 

1.00 
1.00 
1.00 
1.00 

corr to see 
p2/p1 Ar/02 

sheet 
cone. 

ch4 co2 o2 n2 
10636-7 0.000 10.41 9.92 0.00 
10636-7 0.000 10.49 9.53 0.00 
10636-8 0.000 10.57 9.52 0.00 
10636-9 0.000 11.17 9.92 0.00 

10636-10 0.000 11 .34 9.84 0.00 
0 #DIV/O! #DIV/O! #DIV/O! #DIV/O! 
0 #DIV/O! #DIV/O! #DIV/O! #DIV/O! 
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10636-7-10 253 
E.3-34 

Oxygen calculation from reported (measured) values: 

1) selection of: dilution by a third substance, assumes 02 and argon are at the same relative 
proportion as in ambient air. 

2) selection of: consumption - combustion, assumes 02 is consumed, argon is not. 

Assumption 
dilution consumption 

o2 ar sum combustion 
20.95 0.93 21 .88 by 

%ar 4.250457 dilution subtraction 
%02 95.74954 by relative of argon 
sum 100 fraction in air 

21 .88*x=20.95 -0.93 
x=20.95/21 .88 02 +Argon 02 02 

relative fraction x= 0.957495 measured calculated calculated 

% % % 
10636-7 9.92 9.50 8.99 
10636-7 9.53 9.1 2 8.60 
10636-8 9.52 9.1 1 8.59 
10636-9 9.92 9.50 8.99 
10636-10 9.84 9.42 8.91 
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E.3-35 

Methane & Carbon Dioxide by TCD/GC 



Data File P:\CH4_C02\MC030416\CH400002.D 

Sample Name : std 

Acq. Operator 
Acq. Instrument 
Injection Date 

CH4C02 
3 / 4 / 2016 10:33:00 AM 

Location 

Inj Volume 

Acq. Method 
Last changed 
Analysis Method 

Last changed 

Sample Info 

C: \HPCHEM\l\METHODS\CH4-TCD . M 
6/11/2014 1 :15:5 9 PM 
C:\MC020813.M\MC020813.M 

8/22/20 14 9:51:01 AM 

Standard Info: 
standard 40% = 40.04%CH4 39 . 98%C02 

ADC1 A, ADC1 CHANNEL A (P:\CH4_C02\MC030416\CH400002.D) 

uv-= ~ 
:c - u 

35000- ' N 

"' 0 <D 

32500 - u 
: ' ' 

30000 - 0 ,.._ ,.._ 
27500 - N 

25000 - \ 22500 -

20000 - ''-

0 

Sorted By 
Calib. Data Modified 

Multiplier : 
Dilution : 

I I 

5 10 

External Standard Report 

Signal 
7/31/2013 11:10:38 AM 

1. 0000 
1.0000 

Do not use Multiplier & Dilution Factor with ISTDs 

Signal 1 : ADCl A, ADCl CHANNEL A 

I 

15 

RetTime Type Area Amt/Area Amount Grp Name 

[min ] [uV*s] Percent(%) 

Manua l ly 

I 

20 

-------1------1----------1----------1----------1--1------------------
1.165 BB 

2 .770 BB 

Totals : 

8 . 11353e4 4.98388e-4 

l . 2 0916e5 3.380lle-4 
40 . 43683 
40 . 87078 

81.30 760 

*** End of Report *** 

TCDl 3/4/2016 3 : 26:44 PM 

CH4 

C02 

I 

25 min 
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Data File P:\CH4_C02\MC030416\CH400018.D 

Sample Name: Std 

Acq. Operator 

Acq. Instrument 
Injection Date 

CH4C02 

3/4/2016 12:32:47 PM 
Location 

Inj Volume 

Acq. Method 
Last changed 
Analysis Method 

Last changed 

Sample Info 

C : \HPCHEM\1\METHODS\CH4-TCD . M 

6/11/2014 1:15:59 PM 
C: \MC020813 . M\MC020813.M 

8/22/2014 9 : 51 : 01 AM 

Standard Info : 
standard 40 % = 40 . 04%CH4 39 . 98%C02 

ADC1 A, ADC1 CHANNEL A (P:\CH4_C02\MC030416\CH400018.D) 

35000 -

32500 -

30000-

27500 -

25000 -

22500-

..,. 
J: 
ll 
' «> 

<O 

N 
0 
ll 
' 

L{) 
<O ,._ 
<'i 

20000 - '--- ~. ~·-

0 

Sorted By 
Calib. Data Modified 
Multiplier: 

Dilution: 

I I 

5 10 

External Standard Report 

Signal 
7/31/2013 11 :1 0:38 AM 

1. 0000 
1.0000 

Do not use Multiplier & Dilution Factor with ISTDs 

Signal 1: ADCl A, ADCl CHANNEL A 

I 

15 

RetTime Type Area Amt/Area Amount Grp Name 
[min) [uV*s) Percent(%) 

Manually 

I 

20 

-------1------1----------1----------1----------1--1------------------
1. 168 BB 

2 .7 65 BB 

Totals : 

8.05882e4 4 . 98388e-4 

l . 19797e5 3 . 38011e-4 

40.16416 

40 . 49276 

80.65691 

*** End of Report *** 

TCDl 3/4/2016 3:27 :09 PM 

CH4 

C02 

I 

25 mir 
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Data File P : \CH4_C02\MC030416\CH400007.D 
Sample Name : 10636- 7 

Acq. Operator 
Acq . Instrument 
Injection Date 

CH4C02 
3/4/2016 11:08:30 AM 

Location 

Inj Volume 
Acq. Method 
Last changed 
Analysis Method 
Last changed 
Sample Info 

C: \HPCHEM\1\METHODS\CH4 -TCD.M 
6/11/2014 1:15:59 PM 
C:\MC020813.M\MC020813 . M 
8/22/2014 9:51:01 AM 
Standard Info: 
standard 40 % = 40 . 04%CH4 39.98 %C02 

ADC1 A, ADC1 CHANNEL A (P:\CH4_C02\MC030416\CH400007.0) 
-

uV 
-

35000-

32500 -

30000- N 
0 

27500-
(.) 

25000- N 
0 
0 

22500- ,.; 

20000 -
11 __ l ,£:::,, ,---

0 

Sorted By 
Calib . Data Modified 
Multiplier: 

I I 

5 10 

External Standard Report 

Signal 
7/31/2013 11 : 10 : 38 AM 

1. 0000 
Dilution : 1.0000 
Do not use Multiplier & Dilution Factor with ISTDs 

Signal 1 : ADCl A, ADCl CHANNEL A 

I 

15 

RetTime Type Area Amt/Area Amount Grp Name 
[min] [uV*s) Percent ( %) 

Manua lly 

I 

20 

-------1------1----------1 ---------- 1----------1--1------------------
1. 282 
3 . 002 BB 

Totals : 

1.89543e4 3.38011e -4 

1 Warnings or Errors 

6 . 40676 

6 . 40676 

Warning : Calibrated compound(s) not found 

CH4 
C02 

===================================================================== 
*** End of Report *** 

TCDl 3/4/ 2016 3 : 2 8 : 5 4 PM 

E.3-38 

I 

25 mir 
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Data File P : \CH4_C02\MC030416\CH400008.D 

Sample Name : 10636 - 7 

Acq . Operator 

Acq. Instrument 

Injection Date 

Acq. Method 

Last changed 

Analysis Method 

Last changed 

Sample Info 

CH4C02 

3/4/2016 11:14 : 00 AM 

C:\HPCHEM\ l \METHODS\CH4-TCD.M 

6/11/2014 1 : 15 : 59 PM 

C:\MC020813 .M\MC020813 . M 

8/22/2014 9:51:01 AM 

Standard Info: 

Location 

Inj Volume 

standard 40% = 40.04 %CH4 39.98%C02 

ADC1 A, ADC1 CHANNEL A (P:\CH4_C02\MC030416\CH400008.D) 
-

uV 

35000-

32500 -

30000 - N 
0 

27500 -
(.) 

25000 - N 
0 
0 

22500 - ("") 

~ . /\. 
20000 -

I I I 

0 5 10 15 

External Standard Repor t 

Manually 

I 
20 

===================================================================== 

Sorted By 

Calib . Data Modified 

Multiplier: 

Dilut ion : 

Signal 

7/31/2013 11 : 10 : 38 AM 

1.0000 

1. 0000 

Do not use Multiplier & Dilution Factor with ISTDs 

Signal 1: ADC l A, ADCl CHANNEL A 

RetTime Type Area Amt/Area Amount Grp Name 

[min) [uV*s] Percent( %) 

------- 1-- ---- 1--- - ------ 1---------- 1----------1--1------------------
1 . 282 

3.002 BB l . 90834e4 3 . 38011e-4 6 . 45041 

Totals : 6 . 45041 

1 Warnings or Errors 

Warning : Cal ibrated compound(s) not found 

*** End of Report *** 

TCDl 3/4/ 20 16 3 : 29:08 PM 

CH4 

C02 

E.3-39 

I 

25 mir 
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Data File P : \CH4 C02\MC030 416\CH400009 . D 
Sample Name : 10636- 8 

Acq. Operator 
Acq. Instrument 

Injection Da te 

CH4C02 
3/ 4 /2016 11 : 21 : 37 AM 

Locat i on 

Inj Volume 

Acq. Method 

Las t changed 
Analysis Method 
Last changed 

Sample Info 

C: \ HPCHEM\1\METHODS\CH4-TCD.M 

6/11/2014 1 :15 :59 PM 
C:\MC020813.M\MC020813.M 

8/22/2014 9:51 : 01 AM 

Standard Info: 
standard 40% = 40 . 04%CH4 39 . 98%C02 

ADC1 A, ADC1 CHANNEL A (P:\CH4_C02\MC030416\CH400009.D) 
-

uV 
-

35000 -

32500 -

30000- N 
0 ,.,~ 27500 - u 

........ 
25000- CXl ..._io 

Ol 1,· 
22500 -

L 
~e, 
A. 

20000 -

0 

Sorted By 
Calib. Data Modified 
Mult iplier: 

Di lu t i on : 

I I 
5 10 

Externa l Standa rd Report 

Signal 
7/31/2013 11: 10 : 38 AM 

1. 0000 
1 . 0000 

Do not use Multipli e r & Dilution Factor wi th ISTDs 

Si gnal 1: ADCl A, ADCl CHANNEL A 

I 
15 

RetTirne Type Area Amt/Area Amount Gr p Name 

[min] [uV*s) Percent (%) 

Manua l l y 

I 
20 

-------1------1---------- 1----------1-------- - - 1-- 1- -----------------
1. 282 
2 . 998 MM 

Totals : 

l . 61136e4 3 . 38011e- 4 

l Warnings or Errors 

5 . 44657 

5 .44657 

Warning : Ca librate d cornpound(s) not fo und 

CH4 

C02 

================~==================================================== 

*** End of Report * ** 

TCDl 3 / 4/2016 3 :2 9 : 2 4 PM 

E.3-40 

I 

25 mir 
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Data File P : \CH4 C02\MC030416\CH400010 . D 

Sample Name : 10636- 9 

Acq . Operator 

Acq . Instrument 

Injection Date 

CH4C02 
3 / 4/2016 11 : 28 : 21 AM 

Location 

Inj Volume 

Acq . Method 

Last changed 

Analysis Method 
Las t changed 

Sample I nfo 

C: \ HPCHEM\1\METHODS \ CH4-TCD .M 

6/ 11/2014 1 : 15 : 5 9 PM 

C: \MC020813 . M\MC020813 . M 
8/22 / 201 4 9 : 51: 01 AM 
Stan dard I n f o : 

standard 40 % = 40. 04%CH 4 39 . 98%C02 

ADC1 A, ADC1 CHANNEL A (P:ICH4_C02\MC030416\CH40001 0.D) 
-

uV 
-

35000-

32500 -

30000 -

27500 -

25000 -

N 
0 
(.) 

' 
N 
O> 
O> 

22500 - N 
20000 - '- ..________,~ 

0 

Sorted By 

Calib . Data Modified 
Multiplier: 
Dil ution : 

I 

5 

External Standard Repo r t 

Si gnal 
7/31/2013 11 :1 0 : 38 AM 

1. 0000 
1 . 0000 

Do not use Multipl i er & Di l u tion Factor with ISTDs 

Signal 1 : ADCl A, ADCl CHANNEL A 

I 
15 

RetTi me Typ e Area Amt/Are a Amoun t Grp Name 
[min] [uV* s ] Percent (%) 

Manual ly 

I 

20 

------- 1------ 1---------- 1---------- 1---------- 1-- 1------------------
1. 282 
2 . 992 BB 1 . 8805 8e4 3 . 3801le - 4 6 . 35657 

Totals : 6 . 35657 

1 Warnings or Errors 

Warning : Calibrated compou nd (s ) not found 

*** End of Report *** 

TC Dl 3/4/2016 3 : 29 : 37 PM 

CH4 
C02 

E.3-41 

mir 
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Data File P : \CH4 C02\MC030416\CH400011 . D 

Sample Name : 10636-10 

Acq. Operator 

Acq. Instrument 

Injection Date 

CH4C02 
3/4/2016 11:36:18 AM 

Location 

Inj Volume 

Acq . Method 

Last changed 

Analysis Method 
Last changed 
Sample Info 

C:\HPCHEM\l\METHODS\CH4-TCD.M 

6/1 1/2014 1 : 15 : 59 PM 
C : \MC020813 . M\MC020813 . M 

8/22/2014 9 : 51: 01 AM 
Standard Info: 

standard 40 % = 40 . 04%CH4 39 . 98%C02 

ADC 1 A, ADC1 CHANNEL A (P:\CH4_C02\MC030416\CH400011.D) 

uv-= 

35000-

32500-

30000 - N 
0 

27500 - (.) 

' 
25000 - O> ,.._ 

O> 
22500 - N 

20000 - '-- ,A 
I 

0 

Sorted By 
Calib. Data Modified 
Multiplier : 

Dil u tion: 

I I 

5 10 

External Standard Report 

Signal 
7/31/2013 11:10:38 AM 

1.0000 

1 . 0000 
Do not use Multiplier & Di lution Factor with ISTDs 

Signal 1 : ADCl A, ADCl CHANNEL A 

I 

15 

RetTime Type Area Amt/Area Amount Grp Name 
[min) [uV*s) Percent ( %) 

Manual l y 

I 

20 

------- 1------ 1---------- 1---------- 1----------1--1------------------
1. 282 
2 . 979 BB l.89370e4 3.380lle-4 6 . 40090 

Totals : 6.40090 

1 Warnings or Errors 

Warning : Calibrated compound(s) not found 

*** End of Report *** 

TCDl 3/4/2016 3 : 29 : 56 PM 

CH4 
C02 

E.3-42 

I 

25 mir 
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E.3-43 

Oxygen & Nitrogen by TCD/GC 



Data File P:\02_N2\0N030416\02_N2005.D 
Sample Name: std 

===================================================================== 
Acq. Operator 
Acq. Instrument 
Injection Date 

02N2 
3/4/2016 11:01:32 AM 

Location 

Inj Volume 

Acq. Method 
Last changed 
Analysis Method 
Last changed 
Sample Info 

C:\HPCHEM\2\METHODS\02-N2.M 
1/13/2016 12:28:52 PM 
C:\ON020813.M\ON020813.M 
11/11/2015 11:22:55 AM 
GC TCD 02 - N2 

Standard Info: 21.6% 02 76.6% N2 

standard 20% = 21.6% 02 76.6% N2 

ADC1 B, ADC1 (P:\02_N2\0N030416\02_N2005.D) 

uV _ ~ k~ ':>">..._<y 

:8 . Q:>'°' 

25000-~ .0"'" 

24000 -
- r 

I 

10 

External Standard Report 

Sorted By 
Calib. Data Modified 
Multiplier: 
Dilution: 

Signal 
5/10/2013 3:01:18 PM 

1.0000 
1. 0000 

Do not use Multiplier & Dilution Factor with ISTDs 

Signal 1: ADCl B, ADCl 

I 

15 

RetTime Type Area Amt/Area Amount Grp Name 
[min] [uV*s] Percent(%) 

Manually 

-------1------ 1---------- 1----------1---------- 1--J------------------
2 . 356 BB 
3.900 

Totals : 

1 .62229e4 1.25937e-3 

1 Warnings or Errors 

20.43070 

20.43070 

Warning : Calibrated compound(s) not found 

02 
N2 

===================================================================== 

TCD2 3/4/2016 3:31:36 PM 

min 
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Data File P:\02_N2\0N030416\02_N2017.D 
Sample Name: Std 

===================================================================== 
Acq. Operator 
Acq. Instrument 
Injection Da te 

Acq. Method 
Last changed 
Analysis Method 
Last changed 
Sample Info 

02N2 Location 

3/4/2016 12:32:31 PM 
I n j Volume 

C:\HPCHEM\2\METHODS\02 - N2.M 
1/13/2016 12:28 :52 PM 
C : \ON020813 .M\ON020813.M 
11/11/2015 11:22:55 AM 
GC TCD 02 - N2 

Standard I nfo: 21.6% 02 76 .6% N2 
standard 20% = 21.6% 02 76.6% N2 

Manually 

===================================================================== 

ADC1 B, ADC1 (P:\02_N2\0N030416\02_N2017.D) 

uV ~ KN n,~ - t I 'bro 
If) <c." 

25000 -_J~ . ,,,1'· 

24000 - - "--.- ·- ,-

I 

5 
I 

10 
I 

15 
l 
20 

===================================================================== 
External Standard Report 

===================================================================== 

Sorted By 
Calib . Data Modi fied 
Multiplier: 
Dilution: 

Signal 
5/10/2013 3 : 01: 18 PM 

1.0000 
1 .0000 

Do not use Mul tiplier & Dilution Fa ctor with I STDs 

Signal 1 : ADCl B, ADCl 

RetTime Type Area Amt/Area Amount Grp Name 
[min] [uV*s] Pe r cent ( %) 

----- - - 1-- ---- 1- - --------1----------1---------- 1--1------------------
2 . 335 BB 
4 . 418 MM 

Totals : 

l . 62374e4 l.25937e-3 
6 . 18628e4 l.19675e- 3 

20.44901 
74.03406 

94.48307 

*** End of Report *** 

TCD2 3/4/2 016 3 :31 : 54 PM 

02 
N2 

I 

25 

Pa ge 

mir 

1 of 1 



Data File P:\02 N2\0N030416\02 N2006.D - -
Sample Name: 10636-7 t"' \ 

===================================================================== 
Acq. Operator 
Acq. Instrument 

Injection Date 

02N2 
3/4/2016 11:08 : 11 AM 

Location 

Inj Volume 

Acq. Method 

Last changed 

Analysis Method 

Last changed 

Sample Info 

C:\HPCHEM\2\METHODS\02-N2.M 

1/13/2016 12:28:52 PM 

C:\ON020813.M\ON020813.M 

11/11/2015 11:22:55 AM 
GC TCD 02 - N2 

Standard Info: 21.6% 02 76.6% N2 

standard 20% = 21.6% 02 76.6% N2 

AOC1 B, ADC1 (P:\02_N2\0N030416\02_N2006.D) 

uV 
26000 -

Sorted By 

Calib. Data Modified 

Multiplier: 
Dilution: 

I 
5 

I 

10 

External Standard Report 

Signal 

5/10/2013 3:01:18 PM 

1.0000 

1. 0000 
Do not use Multiplier & Dilution Factor with ISTDs 

Signal 1 : ADCl B, ADCl 

I 
15 

RetTime Type Area Amt/Area Amount Grp Name 
[min) [uV*s) Percent(%) 

Manually 

-------1------1----------1----------1----------1--1------------------
2.390 MM 
3.900 

Totals : 

4521.91650 1.25937e-3 

1 Warnings or Errors 

5 . 69478 

5.69478 

Warning : Calibrated compound(s) not found 

02 

N2 

===================================================================== 

TCD2 3/4/2016 3 : 33:54 PM 

E.3-46 

I 

25 mir 
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Data File P:\02_N2\0N030416\02_N2007.D 
Sample Name : 10636-7 "('1./' 

===================================================================== 
Acq. Operator 
Acq. Instrument 

Injection Date 

02N2 
3/4/2016 11:14:24 AM 

Location 

Inj Volume 

Acq. Method 
Last changed 
Analysis Method 
Last changed 
Sample Info 

C:\HPCHEM\2\METHODS\02-N2.M 
1/13/2016 12:28:52 PM 
C:\ON020813.M\ON020813.M 
11/11/2015 11:22:55 AM 
GC TCD 02 - N2 

Standard Info : 21.6% 02 76.6% N2 
standard 20% = 21 .6% 02 76.6% N2 

ADC1 B, ADC1 (P:\02_N2\0N030416\02_N2007.D) 

uV 
26000 -

25000 -

Sorted By 
Calib. Data Modified 
Multiplier: 

I 

5 
I 

10 

External Standard Report 

Signal 
5/10/2013 3 :01: 18 PM 

1. 0000 
Dilution: 1.0000 
Do not use Multiplier & Dilution Factor with ISTDs 

Signal 1: ADCl B, ADCl 

I 

15 

RetTime Type Area Amt/Area Amount Grp Name 
[min] [uV*s] Percent(%) 

Manually 

I 

20 

-------1------1----------1----------1--- ---- --- 1-- 1- -----------------
2 . 386 BB 
3.900 

Totals : 

4340.90332 1.25937e-3 

1 Warnings or Errors 

5. 46682 

5 .46682 

Warning : Calibrated compound (s) not found 

02 
N2 

===================================================================== 

TCD2 3/4/2 016 3 : 34 : 05 PM 

E.3-47 

I 

25 mir 

Page 1 of 1 



Data File P:\02_N2\0N030416\02_N2008 . D 
Sample Name: 10636-8 

===================================================================== 
Acq. Operator 
Acq. Instrument 

Injection Date 

Acq. Method 
Last changed 
Analysis Method 
Last changed 
Sample Info 

02N2 Location 

3/4/2016 11:21:05 AM 
Inj Volume 

C:\HPCHEM\2\METHODS\02-N2.M 
1/13/2016 12:28:52 PM 
C:\ON020813.M\ON020813 . M 
11/11/2015 11:22:55 AM 
GC TCD 02 - N2 

Standard Info: 21.6% 02 76.6% N2 
standard 20% = 21.6% 02 76.6% N2 

Manually 

===================================================================== 

ADC1 B, ADC1 (P:\02_N2\0N030416\02_N2008.D) 

s ~k~~ ~4'':'-/\,~ 

25000 - ~ Id: 01'· 

24000 - ___ ,A_ 

uV 

26000 -

I 
5 

I 
10 

I 
15 

I 
20 

===================================================================== 

Sorted By 
Calib. Data Mod ified 
Multiplier: 
Dilution: 

External Standard Repor t 

Signal 
5/10/2013 3:01:18 PM 

1 .0000 
1.0000 

Do not use Multiplier & Di lution Factor wi t h I STDs 

Signal 1: ADCl B, ADCl 

RetTime Type Area Amt/Area Amount Grp Name 
[min] [uV*s] Pe r cent (%) 

----- --1------1 - - - -------1---------- 1----------1--1------------------
2.385 BB 
4.467 MM 

Totals : 

3631.30664 1.25937e-3 
7 .04351e4 1.19675e- 3 

4 .57317 
84.29286 

88.86603 

*** End of Report *** 

TCD2 3 /4/2016 3 : 34:17 PM 

02 
N2 

E.3-48 

I 

25 mir 

Page 1 of 1 



Data File P:\02 N2\0N030416\02 N2009.D - -
Sample Name: 10636-9 

Acq. Operator 
Acq. Instrument 
Injection Date 

02N2 

3/4/2016 11:28:04 AM 

Location 

Inj Volume 

Acq. Method 

Last changed 

Analysis Method 

Last changed 

Sample Info 

C:\HPCHEM\2\METHODS\02-N2.M 

1/13/2016 12:28:52 PM 
C:\ON020813 . M\ON020813.M 

11/11/2015 11:22:55 AM 
GC TCD 02 - N2 

Standard Info: 21.6% 02 76.6% N2 

standard 20% = 21.6% 02 76.6% N2 

ADC1 B, ADC1 (P:\02_N2\0N030416\02_N2009.D) 

Sorted By 

Calib. Data Modified 

Multiplier: 

Dilution: 

I 
5 

External Standard Report 

Signal 

5/10/2013 3:01:18 PM 

1. 0000 

1. 0000 
Do not use Multiplier & Dilution Factor with ISTDs 

Signal 1: ADCl B, ADCl 

I 
15 

RetTime Type Area Amt/Area Amount Grp Name 
[min] [uV*s] Percent(%) 

Manually 

I 
20 

------- 1- -----1----------1----------1----------1--1------------------
2.383 MM 

4 .453 MM 

Totals : 

4179.28906 1.25937e-3 

6 . 96924e4 l.19675e- 3 

5 .2 6329 

83.40405 

88.66734 

02 
N2 

===================================================================== 
*** End of Report *** 

TCD2 3/4 /2016 3 :34: 28 PM 

E.3-49 

I 

25 mir 

Page 1 of 1 



Data File P:\02_N2\0N030416\02_ N2010.D 
Sample Name: 10636-10 

===================================================================== 
Acq. Operator 
Acq. Instrument 
Inject ion Date 

02N2 
3/4/2016 11:36:01 AM 

Location 

Inj Volume 

Acq. Method 
Last changed 
Analysis Method 
Last changed 
Sample Info 

C:\HPCHEM\2\METHODS\02-N2.M 
1/13/2016 12 :28 : 52 PM 
C:\ON020813.M\ON020813.M 
11/11/2015 11:22:55 AM 
GC TCD 02 - N2 

Standard Info: 21.6% 02 76.6% N2 
standard 20% = 21.6% 02 76.6% N2 

ADC1 B, ADC1 (P:\02_N2\0N030416\02_N2010.D) 

uV 
26000-

25000 -

Sorted By 
Calib. Data Modified 
Multiplier: 
Dilution : 

I 

5 
I 

10 

External Standard Report 

Signal 
5/10/2013 3:01:18 PM 

1.0000 
1. 0000 

Do not use Multiplier & Dilution Factor with ISTDs 

Si gnal 1: ADCl B, ADCl 

I 
15 

RetTime Type Area Amt/Area Amount Grp Name 
[min] [uV*s ) Perce nt(%) 

Manually 

------- 1------ 1---------- 1---------- 1---------- 1--1--- - ---- - - - - ------
2 .378 MM 
4.434 MM 

Totals : 

4113 . 77295 1.25937e-3 
6.97117e4 1 .19675e-3 

5 . 18078 
83 . 42721 

88 . 60799 

02 
N2 

===================================================================== 
*** End of Report *** 

TCD2 3 /4/2016 3:34:48 PM 

E.3-50 

I 
25 

Pa ge 1 o f 1 

mir 



TOC in WATER ANALYSIS 
CHROMATOGRAMS 
for M25.3 samples 

E.3-51 



DL TA0303.XLS 

l

!!'ater V~al TGNMO -1- -+ _ _J_PpmV, (C) = [(Axd-B) x slope) x VI _Ll / 12 x 24.45 l ___ +---- . _ J 
- A - d __L L I - J_ c ___ ____L_ I v l I 1 I · Not blank-corr. · · 
1----f- ·-- I , ___ I 1 mmHg CCJl1 vol. I Air Vol I OC Lab. No. Vial No. ug carbon I ug/L i ppmV** I ppmV Sample I 

Area 1 dil fac I Can P1 in L in L ug/ml C 10636 OC ~ OC as C OC as C Mean Std Dev. %CV_ ~ 
5379 j 1 403 6.24 I 3.31 · 0.26 7 030 o.82 I 0.25 I o.511 o.53 0.06 11.49 3.21 
53381 11 403 I 6.24 I 3.31 I o.25 1 7 I o.79 : o.24 1 0.491 I I 3.21 
5558 1 11 403 I 6.24 I 3.31 I 0.30 7 o.971 o.29 1 o.60 1 I I 3.21 

hi
, 5494 · 1 401 6.24 1 3.29 o.55 1 8 I 031 I 1.12 · o.521 1.061 1.os I 0.02 1.54 3.12 

559 , 1 401 6.24 I 3.29 0.57 8 1.771 0.54 1 1.10f 3.12 I 
532 1 1 401 6.24 3.29 o.56 8 I 1.751 o.53 1 1.081 3.12 
283 I 1 403 6.24 3.31 1.55 9 032 I 4.92 I 1.49 3.03 . 3.02 0.13 4.23 3.17 

I 10491 1 1 403 6.24 I 3.31 : 1.61 1 9 I 5.101 1.54 1 3.141 I I 3.17 
9998 1 I 403 I 6.24 3.31 1.48 9 I 4.68 1.42 2.88 I 3.17 
5632 11 401 6.24 3.29 ~2 1 10 I 033 I 1.00 1 0.30 0.62 0.69 0. 18 25.94 3.09-
6182 1 401 6.24 3.29 0.47 10 I 1.45 0.44 o.90 i 3.09 
5517 1 401 6.24 3.29 0.29 10 0.91 0.28 0.56 3.09 

4817 6.24 I 3.30 0.11 11 0.31 

H20 I I Standard Injections 

1 
4407 B Original Calibration currently I calc. 'Recovery I I , 
4223 I Area ug/ml C Measured ug/ml C % Avg. RF I 
4591 I I OI OI I -I I 2.64E-04 

237721 6.56 
36471 I 497391 13.12 
3485 _ I I 102260 I 26.24 
33931 I I 1976951 52.47 
3562 1 I I I 28.931 1101531 29.081 100.52 

0.09 0.19 

Calibration 
60 I I 

y = 0.0002637x 

R
2 = 0.9995781 

50 

40 

~ 
:l 
20 

10 

4055 I 28.93 101451 28.37 98.06 o ~=-----..__ _ _ ___._ _ __ -+---~ 
3867 End 28.93 112398 29.67 102.57 0 
3671 
3826 l 

3044 
3199 I 
3618 

KF 

50000 100000 
area 

i 

150000 200000 

2.88 

1----

1----

1---

1---

1----

3f9f16 

m . 
w 
I 

(J1 
I\.) 



Water Vial Analysis, Method 25.3 

Client lmpinger No. Received Wt. g 

\),) (., '.Y (', \)~ ( i ~ '-() l C/ 2__, 
~ 

:p 2, ( ;, c;l SCI - · 
U<'L- ~~o ~ f-); 

-;)2c;, ---;. fO( I 
T)20 \.Rl /, c. [f' ~ 

, 

-

-

~ 

Date: . I - I I/, , 

Vial Wt., g Remarks 

?1 R~rb-1 
iJ-; ,967<-/ 

/J. (ft,' ( ~ 
t~I 7G (J: {~ 
J, 7t LL.~ 

I 
I 

--

I 

I 

l 
I 
I 

-i 
I 

..., 

m . 
w 
I 

O'I 
w 



u 
v 
0 

I 
t 
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Appendix E.4 Fuel Analysis Data 

R1413543 E-5 



SG~ 
March 18, 2016 

Delta Air Quality Services 
1845 Case 
Orange, CA 92865 
USA 

Client Sample ID: 
Date Received: 
Matrix: 

Unit 1 Fuel 
03/11 /2016 
Wood 

Analysis Report 

Date Sampled : 
Location: 
P.O. #: 
Sample Type : 

SGS Minerals Sample ID: 072-88071-001 

% Moisture, Total 
%Ash 
Gross Calorific Value (Btu/lb) 
% Sulfur 
% Carbon 
% Hydrogen 
% Nitrogen 
% Oxygen (Cale) 
Tests 
Pounds of Ash/mm Btu 
Pounds of Sulfur/mm Btu 
Pounds of S02/mm Btu 

[ASTM D 3302] 
[ASTM D 7582] 
[ASTM D 5865] 
[ASTM D 4239] 
[ASTM D 5373] 
[ASTM D 5373] 
[ASTM D 5373] 
[ASTM D 3176] 

As Received 
30.29 

7.75 
5447 
0.13 

32.43 
3.57 
0.66 

25.17 
Result Unit 

14.23 lb 
0.24 lb 
0.47 lb 

11.12 
7814 
0.19 

46.52 
5.12 
0.94 

03/01 /2016 
Mecca 
13697 
Comp 

36.11 
Method 

E.4-2 

Page 1 of 1 

8791 

A~~ . · () /J ; Anthony Grimaldi , Branch Manager 
Minerals Services Division T\~~ SGS North America Inc. 
4665 Paris St Suite 6·200 Denver CO 80239 t (303) 373-4772 f (303) 373-4791 www.sgs.com/minerals 

Member of SGS Group 
This document is issued by the Company under its General Conditions of Service accessible at http://www.sgs.com/terms_and_conditions.htm Attention is 
drawn to the limitation of liabil ity, indemnification and jurisdiction issues defined therein. 

Any holder of this document is advised that information contained hereon reflects the Company's findings at the time of its intervention only and within the limits 
of Client's instructions, if any. The Company's sole responsibility is to its client and this document does not exonerate parties to a transaction from exercising all 
their rights and obligations under the transaction documents. Any unauthorized alteration, forgery or falsification of the content or appearance of this document 
is unlawful and offenders may be prosecuted to the fullest extent of the law. 



SG~ 
March 18, 2016 

Delta Air Quality Services 
1845 Case 
Orange, CA 92865 
USA 

Client Sample ID: 
Date Received: 
Matrix: 

Unit 2 Fuel 
03/11 12016 
Wood 

Analysis Report 

Date Sampled : 
Location: 
P. 0.#: 
Sample Type : 

SGS Minerals Sample ID: 072-88071-002 

% Moisture, Total 
% Ash 
Gross Calorific Value (Btu/lb) 
% Sulfur 
% Carbon 
% Hydrogen 
% Nitrogen 
% Oxygen (Cale) 
Tests 
Pounds of Ash/mm Btu 
Pounds of Sulfur/mm Btu 
Pounds of S02/mm Btu 

[ASTM D 3302] 
[ASTM D 7582] 
[ASTM D 5865] 
(ASTM D 4239] 
(ASTM D 5373] 
[ASTM D 5373] 
[ASTM D 5373] 
[ASTM D 3176] 

As Received 
21.88 

6.09 
6300 
0.1 2 

37.39 
4.19 
0.60 

29.73 
Result Unit 

9.67 lb 
0.20 lb 
0.39 lb 

7.80 
8064 
0.16 

47.87 
5.36 
0.77 

03/02/2016 
Mecca 
13697 
Comp 

38.04 
Method 

E.4-3 

Page 1 of 1 

8747 

A~/2 . .. . '.OJJ; Anthony Grimaldi, Branch Manager 
Minerals Services Division ;T\~ SGS North America Inc. 
4665 Paris St Suite B·200 Denver CO 80239 I (303) 373-4772 f (303) 373·4 791 www.sgs.com/minerals 

Member of SGS Group 
This document is issued by the Company under its General Conditions of Service accessible at http://www.sgs.com/terms_and_conditions.htm Attention is 
drawn to the limitation of liability, indemnification and Jurisdiction issues defined therein. 

Any holder of this document is advised that information contained hereon reflects the Company's findings at the time of its intervention only and within the limits 
of Client's instructions, if any. The Company's sole responsibility is to its client and this document does not exonerate parties to a transaction from exercising all 
their rights and obligations under the transaction documents. Any unauthorized alteration, forgery or falsification of the content or appearance of this document 
is unlawful and offenders may be prosecuted to the fullest extent of the law. 



Client: Desert View Power Unit 1 
Sample Date: March 1, 2016 
Sample Description: Composite Biomass Sample 

EPA Fuel "F" factor calculations 

Reference temp, F: 

Composition by wt, %: 
Moisture Total 
Ash 

Heating value, btu/lb: 
Sulfur 
Carbon 
Hydrogen 
Nitrogen 
Oxygen 
Chlorine 

F factor, dscf/mmbtu@ 0% 02: 

Ash content, lb/mmbtu: 

As Received 

30.29 
7.75 

5,447 
0.13 

32.43 
3.57 
0.66 

25.17 

Boimass 
68 

Dry Basis 

30.29 
11 .12 

7,814 
0.19 

46.52 
5.12 
0.94 
36.11 

9,399 

14.230 

E.4-4 



Client: Desert View Power Unit 2 
Sample Date: March 2, 2016 
Sample Description: Composite Biomass Sample 

EPA Fuel "F" factor calculations 

Reference temp, F: 

Composition by wt,%: 
Moisture Total 
Ash 

Heating value, btu/lb: 
Sulfur 
Carbon 
Hydrogen 
Nitrogen 
Oxygen 
Chlorine 

F factor, dscf/mmbtu@ 0% 02: 

Ash content, lb/mmbtu: 

As Received 

21.88 
6.09 

6,300 
0.12 

37.39 
4.19 
0.6 

29.73 

Boimass 
68 

Dry Basis 

21.88 
7.8 

8,064 
0.16 

47.87 
5.36 
0.77 

38.04 

9,357 

9.670 

E.4-5 



APPENDIX F INSTRUMENT STRIP CHARTS 
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Appendix F.1 Unit 1 Strip Charts 
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Appendix F .2 Unit 2 Strip Charts 

R1413543 F-3 
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APPENDIX G CHAIN OF CUSTODY 
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CHAIN OF CUSTODY FORM 

CLIENT: Desert View power TEST DATE(S): 3-1 and 3-2 2016 

LOCATION: Mecca SAMPLER(S): Rik Dupont 

SAMPLE LOCATION: Unit 1 and 2 Stack Breaching PROJECTMANAGER: __ D_a_v_e_W_o_n_de_r_ly ______ _ 

TEST METHOD(S): SCAQMD Method 25.3 DATE DUE: _______________ _ 

OUTSIDE LAB REQUIRED: ___ Y...:...e_..s'------- COMPLIANCE TEST: Yes _______ ......__ _______ _ 
DATE TIME TEST# SAMPLE DESCRIPTION CONTAINERS SAMPLER COMMENTS 

3/1/2016 1A-VOC Unit 1 Vial # D-30 Canister# 00139 2 RK toc,...,~~-1 
3/1/2016 1 B-VOC Unit 1 Vial # D-31 Canister# 00288 2 RK -9 ...... 

3/2/2016 1A-VOC Unit 2 Vial# D-32 Canister# 00166 2 RK --~ 
3/2/2016 18-VOC Unit 2 Vial# D-33 Canister# 00133 2 RK I _, ./'\ 

-
3/212016 Trip Blank Vial# D- 34 1 ow -'-l 

RELEASED BY DATE/TIME RECEIVED BY DATE/TIME 

~ J - J.- '7.-> / t J 7 c, .._, 
~ ~ 3-?- /L / .'5'?'1 -

~ 

ANALYSIS REQUIRED: Total TGNMO By SCAQMD Method 25.3 

Delta~ 
Air Quality Services, Incorporated 

G') 
I 

N 



CHAIN OF CUSTODY FORM 

CLIENT: Desert View Power TEST DATE(S): 3-1-201 6 and 3-2-2016 

LOCATION: Mecca SAMPLER(S): Shannon Scrugham 

SAMPLE LOCATION: Unit 1 and 2 Stack Breaching PROJECT MANAGER: __ D_a_v_e_W_on_d_e_rl~y ______ _ 

TEST METHOD(S): EPA Method 5 DATE DUE: _______________ ~ 

OUTSIDE LAB REQUIRED: ___ Y-'-'e"--"s _____ _ COMPLIANCE TEST: --------'Y-=e-=-s _______ _ 

I DATE I TIME I TEST# I SAMPLE DESCRIPTION I CONTAINERS I SAMPLER I COMMENTS I 
3/1/2016 800/1019 1-PM-U1 Front Y. rinse-Filter #83-2553 2 SS 
3/1/2016 1031/1251 2-PM-U1 Front Y, rinse-Filter #83-2854 2 SS 
3/1/2016 1315/1551 3-PM-U1 Front Y, rinse-Filter #83-2856 2 SS 

3/2/2016 835/1045 1-PM-U2 Front Y, rinse-Filter #83-2557 2 SS 
3/2/2016 1103/1323 2-PM-U2 Front Y, rinse-Filter #83-2855 2 SS 
3/2/2016 1336/1546 3-PM-U2 Front '!z rinse-Filter #83-2858 2 SS 

Reagent Blank Acetone 1 AB 

DATEfTIME 
((- i (. Ci. ()'-"' 

ANALYSIS REQUIRED: Particulate By EPA Method 5 

Delta~ 
Air Quoiity Services, Inco rporated 

G) 
I 
w 



APPENDIX H LOAD CALCULATIONS 

R1413543 H-1 



Test Times 

Date m/d/y 
unit#1 24hrtime 
unit#2 24hrtime 
elapsed time hrs 

Common Data 
net MW output MW 
Qreen biomass HHV (Btu/lbm) 
biomass totalizer ton/hr 
biomass mmbtulhr 

Unit#1 
steam flow klbmlhr 
fuel gas to lance mmbtu/hr 
fuel gas to burner mmbtu/hr 
oetcoke mmbtu/hr 
biomass mmbtulhr 
total fuel input mmbtu/hr 
% MCR (297 mmbtu/hr) mmbtu/hr 
ammonia flow lb/hr 
limestone flow lb/hr 

Unit#2 
steam flow klbm/hr 
fuel gas to lance mmbtulhr 
fuel gas to burner mmbtulhr 
petcoke mmbtu/hr 
biomass mmbtulhr 
total fuel input mmbtu/hr 
% MCR (297 mmbtu/hrl mmbtu/hr 
ammonia flow lb/hr 
limestone flow lb/hr 

COLMAC ENERGY INC. 
2016 CEM SOURCE TEST 

FUEL INPUT DATA FOR UNITS #1 & #2 

BOILER#1 
311/2016 

0751-1655 
"'*· 

9.07 

44.760 
7814.00 

29.92 
467.53 

211 .94 
0.00 
0.00 
0.00 

271 .31 
271.31 0.00 0.00 
91.4% 0.0% 0.0% 
43.52 

316.99 

201.26 
0.00 
0.00 
0.00 

257.65 
257.65 0.00 0.00 
86.8% 0.0% 0.0% 
34.53 

408.78 

BOILER#2 
312/2016 .... 

0835-1645 
8.17 

44.605 
8064.00 

28.53 
460.16 

196.78 
0.00 
0.00 
0.00 

251 .92 
0.00 251.92 0.00 0.00 
0.0% 84.8% 0.0% 0.0% 

30.98 
286.77 

210.65 
0.00 
0.00 
0.00 

269.67 
0.00 269.67 0.00 0.00 
0.0% 90.8% 0.0% 0.0% 

43.98 
1209.24 

:::c 
I 

"' 



Delta composite fuel analysis Feb/Mar 
Biomass btu/lb as fired 
Pet Coke btu/lb as fired 
TDF btu/lb as fired 

2016 CEM SOURCE TEST 
Notes and Assumptions 

3/1/2016 3/2/2016 
7814 8064 ... . .. ... ... .... ... 

Assumptions 
A 

B 

c 

D 

... . .. 

Steam 40;pg 8-17;table 15 
S.C . Natural Gas Properties 
sg = 0.636 rel to air 
HHV = 1, 116 Btulft3 @ 60°F and 30 in. Hg 

MCR fuel input = 297 mmbtu/hr 
MCR steam flow = 232 klbm/hr 

No corrections made for variation from 
MCR steam conditions of 1265 psig & 925°F 
for comparison to assumption B 

Since no data was available for wood flow 
the flow was back calculated under the 
assumption that the unit would operate 
at the specified MGR conditions which 
correlate to a boiler effiecency of 80.99% 

. .. .... . 
·- ... 

:I: 
I w 



APPENDIX I 

R1413543 

1994 CARNOT SAMPLE LOCATION CERTIFICATION 
REPORT 

This information is located in the Test Plan in Appendix A 

1-1 
"'\ '"\nr:--: 1.1' 0 "t Delta/1 

''" Ovo~r., s- ... 1ni; .... ,_ .. 1..i 



END OF DOCUMENT 


